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CHEMISTRY — The ammoniation of watte sulfite liquor and its pos¬ 
sible utilization ai a fertilizei material 1 Max Phillips, M J 
Goss, B E Brown, und F R Reid, Buieau of Chemistry and 
Soils 

The preparation of paper pulp by the sulfite process consists es¬ 
sentially m heating wood, under piessure, with an aqueous solution 
of calcium bisulfite and sulfurous acid This operation converts the 
lignin into so-called lignin sulfonic acids, which arc soluble in water, 
and leaves the cellulose in a moie oi less pure state The spent liquors 
containing the lignin sulfonic acids, commonly referred to as “waste 
sulfite liquor,” are geneially discarded, and the disposal of this ma¬ 
terial aggravates seriously the livei pollution pioblem It is estimated 
that in this country alone approximately 1,500,000 tons of lignin are 
annually discharged from the vanous pulp-wood mills 

Although the problem of utilisation of waste sulfite liquor is one 
upon which considerable reseaich work haH been done by many 
chemists, in this country and abroad, it is still largely unsolved At¬ 
tempts have been made to utilize this liquoi in connection with the 
preparation of binding matcuak adhesives, sizing and tanning ma¬ 
terials, dyes, and as a fertilizer, but without much success A review 
at the literature on the utilization of waste sulfite liquor is given in a 
Aillctin by Johnsen and Hovey (1) Of the more recent publications 
on the utilization of waste sulfite liquor as a fertilizer may be men¬ 
tioned that of Bokorny (2), and that of Gorbing (3) Bokorny ap¬ 
plied to the sod some waste sulfite liquor from which the sugars had 
been removed by fermentation with yeast, and obtained mereased 
yields of wheat, peas, and potatoes Gorbing, however, failed to con¬ 
firm the findings of Bokorny 

1 Contribution no 230 from the Color and Farm Waste and the Soil Fertility Di¬ 
visions, Buieau of Chemistry and Soils Received October 16,191) 

1 
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In this paper a preliminary report is made on some experiments on 
the ammomation of waste sulfite liquor In view of the relatively 
large amounts of organic matter, chiefly lignin, present in waste sul¬ 
fite liquor, and in view of the known chemical properties of lignin, it 
seemed worth while to attempt to ammomate this material m the 
hope of thus obtaining a nitrogenous product havmg the mtrogen 
chemically bound to the organic material The results thus far ob¬ 
tained indicate that it is possible to obtain a product containing as 
much as 10 per cent nitrogen, of which only a negligible amount is 
present in the foim of ammonium salts 

For the ammomation expenments a batch of fresh waste sulfite 
liquor w as obtamed from a paper pulp mill 2 A portion of this was 
evaporated todiyness, dried at 105°C , and analyzed by the standard 
A O A C methods (4) The following results were obtained 

Total P,0 6 --None 
Total N—0 04 per cent 
Total KjO- 0 15 pei cent 

A second portion of the waste sulfite liquor was neutralized with 
ammonia, e\aporated to dryness, and dried at 105°C (A) The total 
nitrogen content of this amounted to 2 60 per cent In all the subse¬ 
quent ammomation experiments, this matciml (A) was used The am* 
momation was carried out in two steel bombs which icvolved m an 
oil bath provided w ith thermostatic control A full description of the 
apparatus has been given elsewhere (5) Into each bomb 50 g of the 
dry matenal and 300 g aqueous ammonia (28 pei cent NH») were 
placed In each experiment, the reaction products from the two 
bombs were combined, evapotated to dryness on the steam bath, and 
dried at 105°C Two senes of experiments were conducted, one at 
200°C and the other at 220°C , in which the time of heating was 
varied The dried products obtained v aried in color from dark brown 
to black The analyses of these pioducts arc recorded in Tables 1 and 
2 (The total nitrogen and ammonmcnl mtrogen were determined by 
the standard A 0 A C methods [foe nt ]) 

A more detailed report of the ammomation process, together with 
additional data, will be published later Attention is, however, called 
to the relatively high nitrogen content of the preparations and to the 
low, almost negligible percentages of ammoniacal nitrogen 

* The sulfite liquor used in our experiments was kindly supplied by the Brown 
C ompany of Berlin, New Hampshire 
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TABLE 1 — Ammoniation of Dbt Residue or Sulfite Liquor at 200°C 

100*g of the dry residue of neutralised sulfite liquor (A) and 600 ee Aq NH, were 

used for each experiment 


Experiment 

No 

I irae of 

HmtiOft 

(Hours) 

Total V in 

Dry Product 
(per 

Ammoniac*] \ 
id Dry Product 
(per oent) 

1 

4 

7 30 

1 2i 

2 

8 

8 32 

0 3b 

3 

12 

8 Si 

0 20 

4 

10 

8 6b 

0 22 

5 

20 

9 07 

0 19 

TABLE 2- 

-Ammoniation or Dm Hj-hidul o* Huifite 1 iquoh at 220°C 

g of the dry residue of neutrained sulfite liquor (A) and 000 cc Aq NHj woie 


used for each experiment 



Time of 

i otaJ N in 

4inuionixciiI N 

Experiment 

Heating 

Dry Product 

in Dry Product 

No 

(Hours) 

(per cent) 

(per oent) 

1 

4 

8 82 

0 ii 

2 

S 

9 r j(j 

0 20 

i 

12 

0 06 

0 1 i 

4 

lb 

0 02 

0 16 

5 

20 

io r ri 

0 00 


FERTILIZER VALUE OF AMMONIA TED MATERIAL 

After ammoniation of the waste sulfite liquor is effected the chief 
problem is how to utilize the product to most economical advantage 
A natural query is, “Does it possess any \alue as a feitihzci ma¬ 
terial?” On the basis of nitrogen content, running as high as 10 5 per 
cent, the ammoniatcd sulfite lignin rates with fish scrap, tankage and 
cottonseed meal, which have been found to be valuable fertihzci 
materials Just how available the nitrogen in the ammoniatcd product 
is to plants as compared with some of the regular nitrogenous fer¬ 
tilizer materials can best be determined by vegetative tests undet 
greenhouse or field conditions Accordingly, preliminary tests were 
made in the Soil Fertility Greenhouse at Arlington Farm to determine 
this point In makmg the greenhouse tests, 1-gallon glazed pots were 
used The soil used, designated Norfolk loamy fine sand, was ob¬ 
tained in nearby Virginia and possessed a pH of 4 8 Both limed and 
unhmed soil tests were made Millet was used as the test crop. 

In making the preliminary vegetative tests 5 samples of the dry 
residue of ammomated waste sulfite liquor rangmg m mtrogen con¬ 
tent from 2 6 to 9 07 per cent were mixed with commercial super- 
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phosphutc nml muuate of potash on a 4-12—4 basis * These 5 mixtuies 
weie computed with (1) u mixtuie containing only superphosphate 
und munato of potash, an 0-12-4 mixtuie, (2) a 4-12-4 mixture with 
dned blood .is the source of mtiogen, and (.1) a 4-12-4 mixture with 
nitrogen denved equally from sodium mtiate and ammonium sul¬ 
phate 

Additional tests included liming the soil to ieduce the soil acidity 
to a pH of (> 8 fiom an onginal of 4 8 and lcplanting one of the senes 
without fuither fcitihzci treatment to determine how much, if any, 
tesidual effect may be expected from the ammomated matcnal 

The icsults of these pieliminary tests show that while a much bet¬ 
ter growth of millet was obtained with the ammomated material as 
a source of mtiogen in the 4-12- 4 mixtuie than with the 0-12 4 mix¬ 
tuie, m no case was the lcsponsc equal to that obtained wnth either 
dned blood or the mixtuie of sodium nitrate and ammonium sulphate 
Expressing the lesults of the pot tests relatnely, with the 0 12—4 at 
100, the ammomated material is 128 7, dned blood, 187 2, and the 
moigaiiK salts, 1<M (i 1 The oven dried weights m giams, average of 
5 sets, weie ns follows 0-12 4 mixture, 22 Id giams 4 12-4 (am- 
momnted sulphite lignin as souicc of N), 28 48, dned blood mixture, 
41 42, and inoiganu salts mixtuie, 42 84 

laming the soil pionded bettci glowing conditions for the millet 
test ciop, but w bethel inn eased giowth was due to change of pH 
oi to an increase in the a\ ailabihty of the ammomated material, oi 
peihnps to both of these faetois, was not deteimined in these tests 
To do so w mild ha\ e lequned the incision of an 0-12 4 tie&tmcnt on 
limed soil Howe\ei, the growth of millet on the limed soil failed to 
equal that pioduced with eithei dried blood or the inorganic salts on 
unlnncd soil 

One of the pot tests of the ammomated matenal (8 32 per cent N) 
was ipplanted to millet without fuithei femhzer tieatment, with re¬ 
sults expiossed lelntnely as follows 0-12 4 mixture, 100, 4-12-4 
mixture, ammomated material as a source of nitrogen, 77 7, dried 
blood mixtuie, HO, and moiganic salts mixture 44, thus indicating the 
possibility that the nitrogen in the ammomated material is made 
available ovei a longci growing pcuod than that m eithei the dried 
blood or the inorganic salts The oven dried weights of the millet 


* Four pci cent nitrogen (N), 12 j>er cent phosphoric- acid (PjO*), 4 per cent potash 
(KjO) Rate of foitilutr application, 2000 pounds to the acre 

4 rheee figures represent the telative weights of oven dnod plant material obtained 
from an average of 5 tests 
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plants in the icplanteil senes wcie as follows 0 12-4 mixtme, 12 15 
grams, ammomated mixture, 9 45, dned blood mixture, 7 30, and 
inorganic salts mixture, 5 35 grams 

The relatively lietter showing of the 0 12-4 mixtuic m the re¬ 
planted senes was piobably due to the greatei residues of phosphoric 
acid and potash, the soil used being paiticulaily lesponsive to the 
foimer feitihzei clement The influence of the mixtures containing 
mtiogen, on account of hea\ ler grow th, w as no doubt to remove more 
phosphonc acid and potash than did the plants giown without added 
nitrogen matcnals When lcplantcd without addition.il tieatment the 
piesumably gieater icsidues of phosphoric and and potash in the 
0 12 4 pots probably induced a gieater growth than oeeuned m the 
pots to whuh the mtiogen materials also wcic added This state¬ 
ment may apply equally to the icsult obtained in the icplanteil senes 
with ainmoniatcd waste sulfite liquor, which pioduced a bettor yield 
of millet than eithoi the dned blood or inoiganie salts mixture 

In experimental woih now in progicss, the effect of varying residues 
of phosphoric acid nnd potash is piactically being taken care of by 
leplemshyig these plant food constituents, thus making the response 
largely one dependent upon the lesulual nitrogen supply 

Befoic final evaluation of the ammomated matcnal as a fertilizer, 
it w ill lie necessary to conduct othei tests by employing diffcicnt soils 
and nop plants and by using the nmmomatod sulhte liquot as a 
paitial lathei than as an entnc source of nitrogen It will also be es¬ 
sential to detenmne its value as a conditioning matenal in mixed 
fertilizcis and as a soil mulch and its relative effectiveness under 
held condition on prominent soil types Finally, it is interesting to 
note that notwithstanding the chemical natute of the ouginal ma- 
tcnal befoie ammomation, the icsultmg pioduct showed up faiily 
well as a feitihzei material in eompauson with standard nitrogen 
earners 
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HYDROLOGY —The hu>tory and development of ground-water hy¬ 
drology 1 Ost ah Edward Meinzer, U S Geological Survey 


UTILIZATION OJ GROUND WAIER 

Digging for water is doubtless a vei y ancient art Indeed, e\ en some 
of the lower animals, such as the coyote, aie known to dig down to 
water where it occurs not far below the surface However, m the 
early stage of human development, men piogressed very little be¬ 
yond the coyote in well digging because they lived near springs or 
streams which were convenient for fishing and hunting 
When men began to iaise large herds and flocks, the grazing within 
reach of natural watering places became inadequate, and the task of 
digging wells was taken up seriously, especially in and and semi-and 
regions Thus, the patriarch Isaac was very active and successful in 
digging wells, as is shown by the twenty-sixth chaptei of Genesis, 
which reads like a w ater-supply paper 

When men began to cultivate the soil the need foi water supplies 
was further increased Some of the most ancient agncultuie was cai- 
ned on in and regions by means of irrigation, largely with watei 
drawn from w-ells Throughout the countries of southern Asia ami 
northern Afiica, ground watei has, since ancient times, been exten¬ 
sively utilized for irrigation It has been estimated that on the penin¬ 
sula of India alone not less than 20,000,000 acres aie under irrigation 
with watei obtained from wells—an acreage comparable with the 
total irrigated area in the United States 2 

With the growth of cities and the development of industiy, the de¬ 
mands for new water supplies inci eased immensely, and these sup¬ 
plies were in large part obtained from wells \t present about two- 
thirds of the public waterworks in the United States derive their 
water from w ells and these waterworks supply nearly 20,000,000 of oui 
population The ground-water developments for industrial purposes 
have become numeious and complex, and the requirements have be¬ 
come very exacting as to both quantity and quality of water 

The utilization of the ground water, of course, preceded by long 

1 Presidential Address dehveied before tho Geological Society of Washington, Dec 
9, 1931 1 he term ground uuiler is here used to designate tho water in the mne of satur i- 
tion, that ut t tho water which supplies springs And wells The terms underground i raUr t 
subterranean water, and phrroltc looter are alio used to designate this water The term 
phreatic is derived from the Greek word meaning a u ell It suggests the term phreaiologg 
for the brunch of science that is here designated by the awkward term ground-irater 
hydrology Published with the permission of the Director, IT 8 Geological 8urve> 
Received March 2), 10 U 

1 Cox, W G Arlesian it ells as a means of iialtr sup/tli/ Brisbane, pp 1-7 1895 
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ages the scientific atu<ly of the natural laws that govern the occur¬ 
rence and movement of this watei However, the problems of utiliza¬ 
tion have furnished the chief urge foi scientific study, and most of the 
men who have made contributions to ground-water hydrology have 
been close to the practical pioblems of ground-water development 

ORIOlN OF GROUND WATER 1 

From the dawn of history nearly to the present, the source of the 
water that flows from the springs has constituted a puzzling prob¬ 
lem that has been the subject of much speculation and controveisy 
Prior to the lattei pait of the 17th century it was generally assumed 
that the water dischaiged by the springs could not be derived from 
the ram, first because the rainfall was believed to be inadequate in 
quantity, and secondly, because the earth was beheved to be too im¬ 
pervious to permit penetration of the ram water far below the sur¬ 
face With these two erroneous postulates lightly assumed, the 
philosophers devoted their thought to devising ingenuous hypotheses 
to account in some other way for the spring and stream water Two 
main hypotheses weie developed one to the effect that sea water is 
conducted through subterranean channels below the mountains and 
is then puufied and raised to the spnngs, the other to the effect that 
in the cold daik caverns under the mountains the subterranean at¬ 
mosphere and perhaps the eaith itself are condensed into the moisture 
w hich feeds the springs 

The sea-watei hypothesis gave use to bubsidiary hypotheses to ex¬ 
plain how the sea water is freed fiom its salt and how it u> elevated to 
the altitude of the spungs The removal of the salt was ascribed to 
processes of either distillation or filtration The elevation of the water 
was by different writers ascribed to processes of vaporization and 

1 The following publications give interesting and valuable accounts of the historical 
development of the theories on the origin of giound water 

Adamh, h D The origin of i]rnngn and rivers—an historical renew Ftnnia SO 
No 1, Helsingfors, Finland, 1928 See ulao abatrac t in Gool Soc Amer Bull 39 149- 
150 1028, and note on Rainfall and Runoff in Science 67 500-501 1928 
Aitiiauh, Jui iuh The spas of Europe I onrion, pp 1 9 1862 
HaaH| IIhioiit Qiullenkunde Leipsig, 1-10 1895 
Ilf beaux, Ed Essai d'hydro-gtologte Pans, pp 16-18 1930 
Keilhack, Konrad Lehrbueh der Grundtrasser und Quellenkunde Berlin, pp 
74-85 1912 

Maqer, IIenri le i Moyens dc dtcouvnr lee eaux souterratnes ct de lee uliliser 
Pans, pp 1-21 1912 

Martel, E A Aouwrau tratti den eaux nouterrainee Pans, pp 77-98 1921 
PARAifrr i e, 1/ Abb4 L'Art de dicouvnr ten sources 1856 Fourth ed 1896, pp 
64-112 
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subsequent condensation, to rock pressure, to suction of the wind, to 
pressure exerted on the sea by the wind and waves, or later to capil¬ 
lary action One curious explanation was that, owing to the curvature 
of the earth, the water in the middle of the ocean is actually at a 
much higher altitude than the spiwgs and hence furnishes the neces¬ 
sary head 

The Greek philosophers - We can well be sympathetic with the mis¬ 
conceptions of the old Greek philosophers, who were pioneering m the 
vast untrodden fields of thought It appears to me that in some re¬ 
spects they w ere not very far from the truth The Greeks were familiar 
with cavernous limestone terrancs, and hence they conceived the 
subterranean regions to have great open spaces w ith natural processes 
comparable with those on the surface The writings of Homer (about 
1000 B C ), Thales (about 650 B C ), and Plato (427-347 B C ) con¬ 
tain passages which indicate that these ancient philosophers coi- 
lectly believed that the spring watei is denved from the ocean, but 
erroneously postulated that this icturn flow occurs through sul)- 
terranean channels Aristotle (384-322 B C ) on the other hand, de¬ 
veloped the hypothesis of subteiranean condensation which was sug¬ 
gested by the condensation of atmospheric water vapor Quotingfiom 
Adamb 4 

Aristotle Raid that the air surrounding the enth ih turned into water by 
the cold of the heav ens and falls as rain He goes on to say that it is unreason¬ 
able for any one to refuse to admit that the air which penetrates and passes 
into the crust of the earth also becomes transformed into water owing to 
the cold which it encounters there Within the earth’s crust it is condensed 
in the form of moisture wliuh gathers into drops that run together into little 
trickling streams, so that the sources of the mere as it were drip out of the 
earth and unite on its surface into brooks and mere The nvere thus flow 
from the mountains, because the mountains and high lands are suspended 
over the lower country like a saturated sponge It is on the mountains also 
the chief rainfall occurs and the water coming out of the earth unites with 
the rain water to produce rivers The rainfall alone is, he states, quite insuf¬ 
ficient to supply the rivers of the world with wvter The ocean into which 
the rivers run does not overflow because while some of the water is evapo¬ 
rated, the rest of it changes back into air or into one of the other elements 

The Roman philosophers and Vitruvius —The Homan philosopheis 
in general followed the Greek ideas, and did not contribute much to 
the Gieek hypotheses except erroneous details Seneca (3 B C -b5 
A D ?) accepted Aristotle’s condensation hypothesis, while Pliny 
(23-7 1 ) A D) adopted the sea-water concept and attempted to ex¬ 
plain how r the water is elevated 


4 Op «/ , p 4 Fiom Metoorolopa, Buok I, 1J 
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The theory now generally accepted that the ground water is for the 
most part dcuved from rain and snow by infiltration from the surface, 
was briefly but clearly stated by Marcus Vitruvius, who lived about 
the time of Christ Vitruvius was not a philosopher but an architect 
He produced a work on architecture in ten books, and in conformity 
with the importance given by the Itomans to w ater supplies, he de¬ 
voted one of the 10 books to that subject At the beginning of Book 
8, as quoted from the English translation by Givilt, 4 he stated 

As it is the opinion of physiologists, philosophers, and pnests that all 
things proceed from water, I thought it necessary, as m the preceding seven 
books rules arc luid down for buildings, to describe in this the method of 
finding water, its different properties according to the varied nature of 
places, how it ought to be conducted, and in what manner it should be 
judged of, inasmuch as it is of infinite importance for the purposes of life, 
for pleasure, and for our daily uta* 

The mountains, he explained, icceive a large amount of rain, which 
they allow to percolate through the rock stiata to their base, where, 
issuing forth, it gives use to stienms 

The umlen of the Dark Agt s — Duimg the Middle Ages, according 
to Adams," all the philosopher and interpreter of Holy Scripture, 
fiom St Jeiome (.340-420 AD) down, taught that the springs have 
then origin in the ocean They generally based this assumption on 
passages m the Bible such as Ecclesiastes 1, 7 “ \11 the livers run into 
the sea, yet the sea is not full, unto the place ftom whence the rivers 
come thither they ictuin again ” These waters stated that the sea 
watei escapes through holes in the bottom of the ocean, flows into 
the bowels of the eaith, and thence is elevated to the springs 

The early peuod of modem tunes Betnoid Palissy Beginning 
with the middle of the lbth century uumetous publications appeared 
which contained discussions of ground water, some of them relating 
primarily to this subject Until near the close of the 17th eentuiy the 
two old Greek hypotheses chiefly occupied the held, with many fan¬ 
tastic adornments, although the mhltiation theory was explained by 
a few writer, especially in 1580 by Bemaid Palissy 7 (1509-1589), 
French Huguenot, inventoi of enameled potteiy, and pioneei paleon¬ 
tologist 

Palissy was icaicd in povcity and was not educated in Greek or 
Latin He began eaily to observe natuie and he based his theories on 

1 Givilt, Joseph irchiterture, by Marcus Vitruvius Pollio, Book 8 177-21M) 
Translated from the Latin, 1SG0 

* Op cut , pp S, t) 

7 Pa mss v, Bernard Ihncour* admirable de la nature den eaur et fonlamen tant 
naturelle f qu’artijicielles 15H0 
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his own observations “I have had no other books,” he wrote, “than 
Heaven and Earth, which aie open to all ” His discourse on water and 
spnngs was written in French, whereas the philosophic tieatises of 
that penod were generally in Latin This discourse is in the foim of a 
fascinating dialogue between “Theoiy” and "Practice ” 

"When for a long tune/' says Practice, “I had closely considered the 
cause of the Bources of natural fountains and the place whence they might 
proceed, at length I became plainly assured that they could proceed from 
or be engendered by nothing but the rains ” Theoiy replies “After having 
heard youi opinion I am compelled to say that you are a great fool Do you 
think me so ignorant that I should put more faith in what you say, than in 
so large a number of philosophers who tell us that all waters come from the 
sea and return thither } There are none, even to the old men, who do not 
hold this theory, and from all time we have believed it It is a great presump¬ 
tion in you to wish to make us believe a doctrine altogether new, as if you 
were the cleverest philosopher ” To which Practice replies “If I were not 
well assured in my opinion, you would put me to great shame, but I am not 
alarmed at your abuse or your fine language, for I am quite certain that I 
shall win against you and against all those who are of your opinion, though 
they be Aristotle and the best philosophers that e\er lived, for I am quite 
assured that my opinion is trustworthy ” 

Thus the argument is developed Theoiy defends fiist the sea¬ 
water and then the condensation hypothesis, while Piactice, with 
clear and valid arguments, shows the absurdities of these hypotheses, 
and then piesents simple but convincing evidence that the gtound 
water is demed fiom nun 

Palissy \ very sympathetic biographer, Heniy Morley, 8 wrote in 
1853 as follows of the reception that was given to Pahssy’s theoiy of 
ground water 

“By his immediate heaieisPubssy's doctrine was accepted, and a few men, 
who read his books before they passed from obscure fame into unmerited 
oblivion, made practical use of his suggest ion But by the bod v of his country¬ 
men, in his own day, the character of Palissy as a philosopher was not ap¬ 
preciated He was one or two—now and then even three- centuries m ad¬ 
vance of his own time, so that his own time had not ears to hear him with 
Moreover, France was busy upon other matters, and had no leisure to think 
for half a minute about springs of water while there prev ailed a more en¬ 
grossing interest in pools of blood ” 

Two great men of the 17th century who rejected 01 ignored the 
teachings of Palissy were the German astronomer Johann Kepler 
(1571-1630) and the Fiench philosopher Ren6 Descartes (1596- 
1650) The hypothesis that the earth functions somewhat like an 
animal, or indeed that it is a living being, became current early in the 

■ Moriw, Henhy 7 he Life n/ Bernard PnitMy of Sa%nlt» 2 vole , Boston, 1HS* 
The quotation and trinslation of dmlogut are in 2 124 125 
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17th century and had adherents as late as the 10th century Kepler 
adopted this hypothesis and expressed the opinion that the earth, like 
a huge animal, takes in the watei of the ocean, digests and aisimi- 
lates it, and discharges the products of these physiologic il processes 
thtough springs Descaitcs taught that the sea watei finds its way 
into the depths of the caith through undcrgiouud channels and is 
there vaporized by the heat of the earth’s interior, fuithermoic that 
the vapor rises through caverns, is condensed at higher levels, and 
thus supplies the springs 0 

The age of Perrault, Manotti, ami Ilalley -V new epoch in the 
histoiy of hydiology began in the lattei p.irt of the 17th eentmy 
through the work of Pieire Periault (1008-1680) and Kdm£ MariotW 
(1620-1684) and othei French physicists, and of the English as¬ 
tronomer Edmund Halley (1650-1742) These men put hydiology for 
the fiist time on a quantitative basis Periault made measuiements 
of the rainfall (luting three years, and he roughly estimated the aiea 
of the drainage basin of the Seine River above a point in Bui gundy 
and of the run-olT fiom this same basin Thus he computed that the 
quantity of watei that fell on the basin as lain oi snow was about 
six times the quantity discharged by the river (’rude as was his work, 
he nevertheless demonstiated the fallacy of the age-old assumption 
of the inadequacy of the rainfall to account for the dischaige of 
springs and streams Manottl computed the dischaige of the Seine 
at Paris by measuring its width, depth, and velocity at approximately 
ltfe mean stage, making the velocity measurements by the float 
method He essentially verified Perrault’s results Ybout the same 
time Halley made crude tests of cvapoiation, and demonstrated that 
the evapoiation from the sea is sufficient to at count foi all the water 
supplied to the spiings and streams, thus removing the need foi 
Plato’s Tai taros or any other mystciious subterranean channel to 
conduct the water from the ocean to the springs 

The relative credit that should be given to Perrault and Muriottd; 
has been a question of considerable disagreement A number of 
wnteis have (dated that Peirault opposed the infiltration theory 
Fortunately we have in the U S (Geological Survey librvry a copy of 
the 1678 edition of his treatise on the origin of spnngs,fiist published 
in 1674 If I read this text conectly Perrault did not argue against the 

• bee Kkii hack, op ett , pp 7t>, 77, Martei, op at , p 78, Paramei in, op ett . 
pp m 70 

10 i)e L*orxgxne des fontatnes, Puma, 1678 The name of the author does not appeal 
in thin volume but it in evidently Peiiuult’a ticatiae See also the previounly cited note 
by Adama in Hcionec, 67 ’>00 *>01 1028 
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infiltration theoiy, but rather explained that, wheicas Vitruvius and 
Palissy believed that ground-water recharge occurs chiefly from nun 
and snow on the mountains, he himbelf held that the ram feeds the 
streams dncctly, and that the seepage ftoin the streams on the lower 
slopes supplies the ground water, which eventually icturns to the sur¬ 
face in the low lands 

Mariotttf, who discovered Manotte’s law of gases, also known as 
Boyle’s law, piobably deserves more than any othei man the dis¬ 
tinction of being legarded as the founder of ground-water hydrology, 
peihaps I hhould say of the entne science of h\ diology In his publica¬ 
tions, which appealed after his death in 1084, he defended vigorously 
the infilllation theoiy and cieated much of the modern thought on 
the subject 11 Ac (01 ding to the brief digest of his woiks by Keilhack, u 
he maintained that the water derived from 1 am and snow penetrates 
into the pores of the cnitli and accumulates m wells, that this watei 
percolates downward till it leaches impermeable lock and thence 
percolates laterally, and that it is sufficient in quantity to supply the 
springs He demolishated that the ram watei penetrates into the 
earth, and used for this purpose the cellar of the Pans Obseivatory, 
the percolation thiough the cover of which compaied with the amount 
of rainfall He also showed that the flow of spnngs mcieases in rainy 
weather and diminishes in times of (bought, and explained that the 
moie constant spnngs are supplied fiom laigei underground ieser- 
v oirs 

The ground-watei liteiature neni the close of the 17th century, 
throughout the 18th centuiy, and m the early part of the 19th cen¬ 
tury, was largely devoted to the defense of the old hypotheses a9 
against the infiltration theory Nevertheless, the infiltration theory 
gradually but ureamtibly gained ground and eventually became al¬ 
most universally accepted among scientist^ while the old hypotheses 
became more nnd moic shadowy until they luiked only in obscuie 
haunts like emaciated ghosts 

Modem dtfendo s of the condensation hypothesis —A rather comical 
levival of the condensation hypothesis of Aristotle was presented m 
1877 by the Get man geologist Volgcr 1 * befoie a meeting of the Society 

11 Makiott£, Eume TraUea du mouvemmi dca eaux ft dea autrea carpi fluide i p 
lbsti According to Keilhack, the complete works of Manottd were published m 
1 evdou m 1717 

11 Km hack, op ed , pp HO, 81 

11 VoruEK, Otto JHe nt*ir nichafthche Lotting der Wasser—inabeaondere der quel* 
lenfragi t nut Ituckaichl auj dte 1 tnorgung der btadte Ver Deutscher lng Zeitmhr , 
Berlin 21 482 502 1877 
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of Geimun Engineers, in which he took the cxticme attitude that no 
ground water is derived from rain Some ot his statements were ap- 
pioximately as follows 

No ground water is dcriv ed from lain wafer No scientific doctrine is moie 
unfounded and more fallacious than the doctrine in regard to the origin of 
spring water from rain water h\en the strongest rain wets the eaith 
only superficially, penetrates only a little into the uppermost crust and le- 
mains suspended therein After eight days of the most severe iainv 
weather the ground at the depth of one-half mctci will not show the slightest 
trace of penetration by water If the ground weie peimeable to water, in 
the manner indicated by the pre\nlent doctrine in regard to springs, could 
we sec before our e>es i mer flow from the heights of the mountains to tlu 
sea ? Even if the river were e\cr so uchly supplied with water, would it not 
in its course have to lose its water if the water peicolated into the ground ; 
Would not every sea have to sink beneath the Mirface^ \\ ould not the same 
have to happen to the ocean in bpih of its great \ olume of w it< i ? r l he 
sea of air extends into the earth to unknown depths, perhaps to (lie center 
The atmosphere, that is, the globe of the gaseous constituent of the aggre¬ 
gate earth, consists theiefore not alone of the se i of ur that lies above the 
land and water suifaees The latter is nther onl\ i slight appendage of the 
real atmosphere, the \ apor-globc, which exists in the ground ind in the whole 
earth One c in say, in general, that all the locks which constitute the 
eaith, as far as we know thorn, take up a lnger vflume of air than their 
own bulk, so that the ground on which wt stand thereby coni uns so much 
air that it is just as though the giound were entirely absent and the whole 
space which it occupies were filled with ur 

This paper contained so many exaggerated and eironeous state¬ 
ments that it is surprising that it should have received much atten¬ 
tion On the contiary, however, it gave rise to numerous papers — 
sonic of them huppoiting the condensation theory, some opposing it, 
and some taking an intermediate at titude Although this revived con¬ 
densation theory nevci gained much suppoit, it has peisisted to the 
present In 1921, Ototzkv, 14 the well-known Russian hydrologist, 
stated that the theory of infiltration has no solid scientific basis, and 
that infiltration of atmospheric precipitation occurs to a consideiahlc 
depth only m exceptional encumstanccs and m lcstncted areas lit' 
mentioned condensation as an important factor in ground-water re- 
chaige 

The scientific basis of the infiltration theoiy -In spite of these ap¬ 
parent flarebaeks, the inhiti alien theory has become fiimly estab¬ 
lished The work done in the United States alone has, it seems to me, 
conclusively demonstiated that the ground water is derived mainly 
from ram and snow The demonstration consists of abundant caie- 

14 Ototzkt, P Underground uater and meteor ologteal fad or h Hoy Meteorologi¬ 
cal Soc Quart Jour , pp 47-54, 1021 (LianalaUd from the French hy L l) Hawyer ) 
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phases of the Bubject of giound water, and it should perhaps be con- 
sideieil that ground-watei hydrology, as a blanch of science, had its 
beginning at this time I refer especially to the work of the follow mg 
men The engineer Eug&nc Bclgrand (1810-1878), who in the first of 
his many works, published in 1846, made the fundamental distinc¬ 
tion between peimeable and impermeable foimations as applied to 
ground water, 17 the German chemist Kail Gustav Bischof (1792- 
1870), the results of whose work on ground water aic given in his 
text-lxiok of chemical and physical geology published about 1847, 
Jules Dupmt 18 (1804 186(i), whose w oik 19 on the movement of ground 
water was published in 1848, the YbbC* Paramellc* 0 (1790-1875), 
whose tieatise on ground water was published in 1856, Joan Dumas 21 
(1800 1884 V), whose “La science des fontaines” was published m 
1857, the hydraulic engineer Henri Darcy 18 (1803-1858), often called 
the founder of the science of hydrology, the first lcsults of whose ex- 
pemnents on the laws of flow of ground water were published m 1856 
in a work with the modest title “Ijes fontaines publiqucs dc la ville de 
Dijon” nnd Henri Kazan, who was associated with Daicy but active 
into the present centuiy 

Two notable workeis in giound water in a little latei period wcie 
the Ficnch geologist Gabriel Auguste Daubi6e (1814 189b), and the 
Geiman hydiologist Adolph Thicm (183b l‘K)8) Daubr^e made a 
laige and \aluablc contribution to the subject of the lelation of 
geologic struetuie to the occuirente and movement of ground water 
His piincip.il lesults 22 weie published in three large volumes in 1887 
Thicm was the pioneei of intensive ground-water work in Germany 
He mtiodueed field methods foi making tests of the flow of ground 
vvatei and applied the laws of flow in developing water supplies Un¬ 
der his influence Germany became the leading country in supplying 

11 1U i (riuND, Eugene Pjudt hqdrologique de la /miHr tupfneun tlu Batin de la 
heme, 1840 (or » list of Belgiand's principal publications, from 1840 to 1882, see 
Mac eb, o/i cnl, pp 13, 14 For un estimate of line woiK nee also Potiirr, I,£on 
nludn rur It* a/mrus 1 3-5 1005 

'* For an estimate of the work of Dupmt and Dhh> sccKnint, Hmcmann Oe - 
bimnnle Wasiti Ilallc, p 0 1928 

" Diipuit, Juifh Btudt* theorxque* et /trail qua tut Ir motive mint die caul coin- 
until, Phi in, 1848, alao Traxtt de la eonduxti ct de la dish ibuhon de* eaux, Pans, 1854 
^ *J For sketch of Parainclli's life and estimate of his work see MAorR, op eit , pp 

,l (or estimate of Dumas' work see Martm, op at, p 79, Keiiih, op etl , p 0 

B 1)cUBRf L, A I et eaur loulerratne* a Vtpoqui aeluelU it aux iporhuet annennei, 
& vola , Pans, 1S87 For estimatcn of Daubide’a work see Zittbi, K A , Grtchtekle 
der Geolngte und I'alaantolome bti Brule tin tt fahrhunderti, p 304, 1899 (English 
translation hy M M Ogifvie-dordon, pp 200 202, 1 t K)l Pocket, op etl p 3, 
M\«im, op cit , pp 18 20 
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the cities with ground watei u The results of his woi k appeared in a 
number of papers, the hist in 1870 24 Mention should also he made of 
the Italian hydiologist, D Spataro Sl 

(.HOUND-WATER IIYDROLOGY IN THE UNITED STATES 
IN THE 19lH CENTURY 

In the United States not much systematic giound-water Y\oik was 
done before 1873 In 1856, George (1 Shuman! made a brief report on 
artesian prospects on the Llano Estacado for the Pacific Railway sur- 
\ey, which was not published until 1892 In 1857, the New Jersey 
Geological Kmvey published the “Geology of the county of Cape 
May,” by Geoigc H Cook, which included a bnef discussion of the 
artesian conditions Later leports of the New Jeisey Geological Sur¬ 
vey contain considerable informal ion on the aitesiau wateis of the 
State by Lewis Woolman and otheis In 1859, W W Mathei pub¬ 
lished a repoit on certain artesian wells in Ohio Some early work on 
aitesian conditions was also done at New Orleans, Charleston, S C , 
and m other paits of the country From 1873 to 1879, in connection 
with the Geological Survey of Wisconsin, Thomas C Chamberlin 
made n thorough study of artesian conditions in Wisconsin His 
principal report on the aitesian wells was published by the State sur¬ 
vey in 1877, his well-known paper, “The lequisite and qualifying con¬ 
ditions of artesian flow,” was published by the U S Geological Sur¬ 
vey in 1885 

In 1881, C A White and Samuel Aughcy weie appointed by the 
Secietary of Agncultuie as a geological commission to investigate the 
aitesian prospects of a portion of the Great Plains Then brief re¬ 
port, published in 1882, contains only meager data and veiy general 
conclusions 

On March 27, 1890, Major J W Powell,” Director of the United 
States Geological Survey, piesented before the Committee onlruga- 
tion of the House of Representatives a remarkably inteiesting and in¬ 
formative statement on the artesian conditions and prospects in tho 
arid legions of the United States This statements show's that con¬ 
siderable ground-water work had already been done and that some 

" I*or estimate of ihiem's work see Kli lak, op cit, pp 9, 10 

14 I hum, Adolph Obfr die Ergtebigkeit aitemehe Itohrlorher , Schachtbrunnen, 
ustp , 1870 For a list of some of Thiein's later publications see Hiuhter, C 8 
Theoretical inve'tigatutni of the motion of ground uatcr U S (uol Survey Nineteenth 
Ann Kept , pt 2, p *84,1898 

u Spataho, D Storm dtWacqua e Idrograjin wtterranea (VItalia, Milan, 1891 

" Powlll, Major J W IT S (JUol Survey Eleventh Ann Rept, pt 2, pp 260- 
278 1S91 
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of the mum features of the giound-water conditions of the country 
weie already undeistood Major Powell’s summary shows a master¬ 
ful giasp of the situation and his conclusions have stood the test of 
time 

On Apul 4, 1890, .in act was approved which authouzed the De- 
paitment of \giieultuie to make investigations to determine the 
location foi uitesian wells west of the 07th meudian and cast of the 
Rocky Mountains Colonel Edwin S Nettleton, irrigation engineer 
of the Dcpaitment of Interior, was placed in charge of the held work, 
Robeit Hay was appointed chief field geologist, and a number of 
other leading geologists were employed As Congiess dnected that a 
leport must he made immediately after July 1, only M) days were al¬ 
lowed for making the investigation, and on August 20, 1800, the 
Secretary of Agnrultuic tiansimtted a voluminous repoit which con¬ 
tains mu(h loosely-assembled liifoimation on the utesian conditions 
of the extensive legion coveied, and numeious lecords of head and 
dischaige that have acquncd pecuhai value in showing the approxi¬ 
mate original aitesian conditions With subsequent appiopnations 
and extensions of tune, the investigation was continued and the re¬ 
sults weie published in 1891 and 1802 in scveial volumes that contain 
a laige amount of mfoimation One of the geologists of thisSuivey 
was Robeit T Hill, who, T believe, has the distinction of being the 
hist to iccognizc, in his repoit published in 1802, the nnpoitance of 
the watei in the valley fill 

About this time gieat mtci est developed in giound water, not only 
in the arid legions but also in the more humul sections of the country, 
and many ground-water investigations were undertaken, chiefly by 
the United States Geological Survey Thus in the last decade of the 
10th (entury a group of eminent American geologists dnected their 
attention to giound water and published comprehensive anti thor¬ 
oughly sound areal reports on the subject Let us call the toll of these 
geologists in the order m which their first publications on ground 
watei appeared 57 Robert T Hill, W J McGee, Israel C Russell, 
Nelson H Daiton, Robeit Hay, Glove K Gilbert, Piank Lcverett, 
Warren Upham, Geoige II Eldndge, William H Norton, T Way- 
land Vaughn, Edwaid Orton, S W McCallic, and Willard I) John¬ 
son The laigest part in this early work was taken by Darton Near 
the close of the century notable work was also done on the hydrologic 

17 hur left ictimh to the first and subsequent publications on ground Hater hy these 
gtologutH, see Nit hois, J M Geologic literature of \orth \menca J78/5 l r tl8. Pi /, 
Bibliography [J S C.tol Sum y Bull 746 1423 
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phases of the subject of ground watei by thiee eminent American in- 
vestigatois Allen Hazen, s,t Fiankhn H King, 18 and Charles S 
Shchter * u 

OROUND-W A1XH Ill DROLOGY IN THE 20lH CENTURY 

From the beginning of the 20th eentuiy to the present time thcie 
has been incieased activity in the study of giound water, with more 
workeis than in any earlici pcnod, and consequently a tapidly in¬ 
creasing literature and a diffeientiation of the subject along a num¬ 
ber of specialized lines This activity may to some extent lie judged by 
the considerable numbei of comprehensive treatises that havo ap¬ 
pealed on the subject, most of them the products of many years of 
ground-water investigation by the authors I do not feel qualified to 
select the lcadeis in this iccent pound, but I will mention a few repre¬ 
sentative woikcis, all of whom made substantial contnbutionx 

Ymong the Ficncli my attention has been called especially to the 
woik of the following men I/on Pochet, Edmond Maillot, F 
D/neit, Tamils l)olle, Edouaid Mattel, and Edouard lmbeaux Roth 
Pochet 11 and Maillet*-’ published tieatises m 1905 on the hydraulics 
of giound watei Martel lias studied ('specially the occurtence and 
movement of watei m cavernous limestone, and lias also published 
a tieatise, alieady cited, on the general subject of ground water Im- 
heaux since 188b has published cxtensiv ely on the subject of ground 
watei, including a large recent woik on “hydrogeology,” already 
cited l)r lmbeaux has the* distinction of being the Chan man of the 
Commission on Underground W,iters in the Yssociation of Scientific 
Hydrology of the International Union of ({eocletics ancl Geophysics 
Ymong the gi ound-vv atei hydiologists of (leimany I may mention, 
in alphabetical order E Ebeimajci, A (liund, Y Heitzberg, K 
Kcilhack, H Kellci.W Koehne, O Luegai, E Piinz, L Reutei, M 
ltothei, W S<ilmon, A Steuer, (J Thiem, and R Weyiauch These 
and other (lerman hydiologists have pioduced a large ancl valuable 

n Annual Itepoitaof Mam State lioird of Health, 1S02 and ISO! 

KiN( , I* r\nki in H Obvei nations and txptrtnuntv on the fluctuation# in the level 
and rate of nwvtmeni oj giound uatir on thf Wn \gn kx^ier fat in Ij S Weither 
Bur Bull 5 1802 Principles and condition* of thi movtmtnt h of ground u ater U S 
Gcol Survey lUth Ann Kept Pt 2, pp 50 204 IK00 

” Slichtkk, Chahiks S Theorttical tnvtsttgahon of the motion of ground uaUr 
U S Geol Survey 10th Ann Kept Pt 2, pp 205 184 1800 

11 Pochet, I £on fituda aur lea aoureta If gdraulique tits nuppttt aqutfbm el dea 
sources et applications praltqu<i r 2 vols , Paris, 1005 

** Mailift, Edmond EimiH d } hydiaulxqu* xouUrraine <t Jfuvtale t Pans, 1905 
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litciatuic on the subject Among the outstanding productions aie the 
general ti eatises by Pnnz, w Keilhack, 3 ' and Koehne *■* 

I am not f.imilim with the literature of Italy, but the high lank of 
that counli y in gi ound-w ater an ork can in some degree be judged by the 
f ict that a bibliography prepared by Michele Goitam* lists about one 
thousand publications on the ground-water hydrology of Italy be¬ 
tween 1870 and 1023 Outstanding names are perhaps those of (J 
C'uppari and M ('anav in 

Much valuable work has also been done m othei European coun- 
tnes I may mention in Russia, P Ototzky and Alexander lx*bedief, 
in Austria, Hans HofoI-Helmhalt, ,7 P Forchheimer, O Smrcker, I T 
Hubei, and Charles Teizaghi, in Holland, Eugi'ne Dubois, J Pen- 
rank, and J Versluys, in Belgium, Rent 1 D’Andiunont, m Switzei- 
land, Albeit Ileirn, T Hug, an<l Arnold Engler, in Sweden, I ltichert, 
in Denmark, Hilmai Odum, and in Spain, Baitotomu Darder Pends, 
who leeently published a tieatise on investigations of giound water 

The Bntihh hydrologists ha\e been aeti\e in making ureal ground- 
water surveys and in developing gi ound-w ater supplies but have pei- 
haps contributed less notably to the science of ground-watei hy- 
diology Outstanding names in this field arc those of Hoiace B Wood¬ 
ward* 8 and William Whittaker, author of numeious are.il giound- 
w.itei reports foi the Geological Survey of (treat Britain Much 
gi ound-w itei woik has been done in \ustraln, India, and othei p uts 
of the Bntish Kmpnc, also in other paits of Asia and Afuca, m the 
Latin Amcuean countues, and in the utteimost paits of the earth 
Most of this work has, of couisc, been dcsciiptive, but some critical 
investigations have lioen made, especially m India 

Beginning with the 20th century and extending to the present tunc, 
a large amount of ground-water work has been in progress in this 
count!y Most of it has been done by the htaff of the United States 
Geological Survey, but much has also been contributed by many 
other vvoihers, especially m California Smce 1900 the Geological 
Survey has published moie than 300 papers, m about 190 volumes, 


M Prim/, h llandbuch drr Ht/drologie Berlin, 1st ed 1010, 2nd ed 1921 
Contain* bibliography winch list* the principal publications of the hychologists men¬ 
tioned and of other European hydrologists 

34 Kmi hack, K Op cit , 1 st ed 1012, 2nd ed 1017, 3rd in preparation 
31 KntHNfc, \V Grundu avserkunde Stuttgard, 192H 

*• Cioktam, Mich* it Sagmo bibhograjico deWtdrologta volte rant a d* Italia dal 
1870 al (iiotnale di Genlogia Prntica, 19 1024 Contains also introduction 

concerning Italian ground-water work 

17 Grutuluasaer und Quell* n, Braunschweig, 1912, 2nd td , 1020 
•• Woodward, Horace B Tht geology of uaitrr aupjdt/ London, 1910 
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that relate pumanly to ground watei These publications are largely 
descriptive and areal, but altogether they unquestionably make a 
large contribution to the science of gi ound-w atcr hydiology 39 To 
Waltei C Mendenhall, I believe, belongs the chief credit for begin¬ 
ning systematic quantitative investigation, which has become char- 
acteiistic of oui woik in this country 

DEVELOPMENT OS Dll 1 h HEN I lilt \N( IIES OF TIIE SCIENCE 

Itu'eshgations of artesian principle s —Let us now make a rapid 
surv ey of the dev elopment of some of the diffci ent blanches of giound- 
water hydrology Artesian wells have been in existence since ancient 
times, and were of great interest not only because of the spectacular 
phenomenon of natural oveiflow but also because of the wholesome 
water which they furnished at a time when most water supplies were 
badly polluted According to Keilh.uk, the Egyptian oases were sup¬ 
plied by numerous artesian wells as early as 2,000 B C , and Kcilhack, 
like some of the other authonties, believes that Moses learned the art 
of well dulling from the Egyptians The study of aitesian water natu¬ 
rally came next in histoiical development to that of the ongin of 
spimgs Even befoie the emeigence of geology, the basic principles 
of aitesian piessure were understood Pioneers in the development 
of the hydrostatic theory of artesian picssuic weie the Italian as- 
tionomei and geographer (Siovanm Cassini (102.') 1712), and the 
Italian physician Bcrnaidmi Itamazzim, whose best-known publica¬ 
tion appeared in 1091 In the fiist half of the 19th centuiy, the 
French were active, not only in dulling artesian wells and impioving 
dulling methods, but also in developing the principles of aitesian 
piessuie and in making geologic lpplieations of them in locating 
artesian water During this peuod the hydiostatie theoiv liecame 
well established 

Chambci hn’s papei published in 1885 is a clear, ae< urate, and criti¬ 
cal statement of the geneial subject of aitesian conditions, based 
laigelv on his own field studies Veiy modestly he stated that it was 
not an exhaustive exposition of the subject and did not contain much 
that was original He did his work so well, however, that the subse¬ 
quent prevailing attitude, at least in this country, was one of compla¬ 
cent assumption that the punciples of the subject were completely 

” het Watoi-bupplv Paper 427 foi U H (jtolognal Survey publications relating 
to giound water up to 1U1S, and the Survey's lint of public atinns for later papers Pub¬ 
lication* on ground water sine i 1 ( )2K are listed in the semi-annual volume* of Annotated 
bibliography of economic geology (picpired under the auspices of the National Re¬ 
search C ouncil) 
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mastered This attitude was challenged by M L Fuller in 1908 in 
his paper, “Summary of the controlling factors of artesian flows ,,4 ° 
Wc now recognize that the hydrology of aitesion water is a compli¬ 
cated subject that offcis a laige field for fuither investigation Until 
recently attention has l>ecn directed mainly toward the static or 
structural conditions, with neglect of the hydraulics or dynamics of 
artesian w r atcr, although Chnmbeilin recognized what w r c may per¬ 
haps call the dynamic principle, and, indeed, considered that his 
original contribution lay in the recognition of this principle 

Rock pressure \\ as assumed by Thales about 650 B C , and later 
by Pliny, os the agency foi elevating the sea water to the levels of the 
springs In modern times rock picssure has liecn suggested by differ¬ 
ent investigators as a cause of artesian head, and there has been un¬ 
profitable argument between the champions of this theory and the de¬ 
fender of the orthodox hydrostatic theory Recent critical intei pi eta- 
tion of the behavior of wells has led us to recognize that the artesian 
water supports a part of the load of the overlying rocks and that many 
of the water-bearing formations have measurable elasticity, however, 
this concept of rock pressuic supplements the hydrostatic theory 
without displacing it 41 

Development of the principle* relating to water tables and pressure- 
indicating surface s — The concepts of the zone of saturation and of 
the water table, as the upper, frcc-water surface of that zone, de¬ 
veloped later than the concept of the artesian basin In a sense the 
early scientific thought on ground water was deficient with respect to 
the third dimension It was generally considered that the water from 
the surface jiercolates downward till it reaches an impermeable bed 
and then percolates laterally over the upper surface of that bed to its 
outcrop This concept was amplified by the recognition of artesian 
structures in which the water becomes confined between two im¬ 
permeable beds More recently the concept has been developed, step 
by step, of a zone of saturation, with large storage capacity, perform¬ 
ing the functions both of a huge rescivoir and of a very intricate sys¬ 
tem of conduits 

The simple concept of the water table has developed rather tardily, 
although a good contour map of the water table was published by 
Gustave Dumont 41 in 1856 Gradually we are coming to recognize the 

41 Fi'i Lett, ML UR Geol Rurvey Bull 319 1908 

41 Mbin/>k, O E Co mpresaxhthty and elasticity of arteatan aqutfera Econ Geol. 

23 264-201 102S 

• Dumont, Quota vk Lea eaux ahmentairea da la vtlle de Mgr, 18*56 
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significance of the form of the 'water table, with respect to intake, 
movement, and dischaigc of the ground water, with the resulting 
sanitary applications, and of its fluctuations in response to devious 
processes of accretion and withdrawal of the ground water We now 
recognize that there may be two or more separate zones of satura¬ 
tion above one another, each with a noimal water table, and that 
where an impermeable body occurs between a zone of saturation and 
an overlymg zone of oeiation there can be no water table or anything 
that functions like a w ater table 

Gradually we are gaining a better concept of the zone of saturation 
itself, recognizing that it may include divcise geologic formations, 
w ith all of the intricate stratigraphy and structure that the geologist 
lecogmzes and much more that is beyond the reach of the present 
methods of geology but may ncveitheless produce pronounced effects 
on the behavior of the w ater We now lecognize that as a result of the 
rock structure the water in the zone of saturation is everywhere under 
a pressure gradient, which is not a simple linear affair, as in ordinary 
hydraulics, but is three-dimensional, and that the ground water is 
everywhere moving in the direction of the grudient, chiefly along the 
strata, either up or down the dip, but also upward or downward 
across the stiata 

The concept of the pressure-indicating surface, or piezometnc sur¬ 
face, has been recognized foi a considerable time, and contour maps 
of such surfaces have been made for several decades Recently we 
have come to recogmze more clearly that these surfaces are function¬ 
ally different from the w ater table, and that for any zone of satura¬ 
tion, with its single water table, there may be a senes of piezometnc 
surfaces each representing a different ground-water horizon The 
Fiench have distinguished between the niveau dcscaux (water table) 
and the niveau piezometnc, while the Ccimans have used the term 
Grundwasserspiegel (ground-water mirror) to designate the water 
table, and have used for the other concept the French term Piezo- 
mctnsches Niveau, oi some German term such as Wasserdruck- 
schicht 

As m most other fields of ground-water hydrology, the foundations 
in this field have been laid by the European investigators ** Appar¬ 
ently, however, the United States has now taken the lead in this line 

u Vkatch, A C Fluctuation* of the water level tn well*, mtk epeaal reference to 
Long leland, NY US Geol Surrey Water-Supply Paper 15S 1900 Tub paper 
givea much information and many refrremes relating to the dovolopments of parte of 
thu subject prior to 1006 
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of investigation The automatic w atcr-stagc recorder is coming to be 
our principal instrument of precision in ground-water work It 
promises to make giound-water hydrology a more exact science and 
may prove to be of value in the study of geologic structure 

Investigationa of the relation between fresh and salt water —The law 
of equilibrium between sea water and fresh ground water under non- 
artesian conditions was discovered by the Dutch engineer, Badon 
(Jhyben, and w as announced by him in a paper in the Dutch language 
in 1887 It seems to have been independently rediscovered about 1900 
by Herzberg, of Beilin This important subject has been further de¬ 
veloped by a numbei of Dutch, Belgian, and German investigators al¬ 
ready cited The piinciples produced by the European worheis were 
mtroduced into American ground-water work by Walter E Spear and 
John S Biown, 41 and have lieen effectively applied in the Coastal 
Plains of the United States pi oper and m the Haw aiian Islands, under 
both aitosian and non-aitcsian conditions 

Investigations of the movement of ground water *'—About 1843 J 
Poiseuille, in connection with his studies of the circulation of the 
blood, discovered the law of flow thiough capillary tulies - namely, 
that the rate of flow is propoitional to the hydraulic gradient In 1856, 
Darcy verified this law and demonstiated its application to watei 
percolating thiough sand In the 75 years since Darcy’s results were 
published, many lnborntoiy investigations of various phases of the 
problem of the flow of liquids and gases through permeable materials 
have lieen made 44 About 1899 King reinvestigated the whole sub¬ 
ject, a little latei Slichter tested Darcy’s law with lower hydraulic 
gradients than had pieviously lieen used, in older to approximate 
natural conditions more closely, and in 1923, in the hydiologic labora¬ 
tory of the Geological Survey, tests were made under hydraulic 
gradients as low as 5 feet to the mile 17 The lesults of the work subse¬ 
quent to that of Poiseuille and Darcy suppoit essentially the correct¬ 
ness of the law know n ns Darcy’s law 

44 Spi-ar, Waitfr L lie port on uaUr supply from Long Island source* B<1 of 
New Yoik City Watei buppU 1 149-157 1912 

Brown, John 8 *1 study of coastal ground uater , uith special rtfcrence to Con¬ 

necticut U 8 C5col Hurvov Water-Supply Paper 537 1925 Contains bibliography 
and digest of American and foreign literature on coastal ground water 

tt Kvr more detailed statement of the development of this subject, with numerous 
rofouncos to publications, see Mlinifh, O F Methods of estimating ground-water 
supplies U 8 Geol Survey Water-Supply Paper 638 120-140 1931 

44 for review of this subject to close of 19th century by King and bibliography by 
bhchtci see U b Geol buivoy, Nineteenth Ann Kept Pt 2 

47 br* abtsh, Norah D Laboratory tnts on physical properties of water-hearing ma¬ 
terial l T 8 (iool 8urvoy W ater-Supply Paper 390 Ij2-169 1927 



JANUARY 15, 1934 HEINZER GROUND-WATER HYDROLOGY 


25 


The pioneer in developing field methods foi menraring the flow of 
ground w atcr w as Adolph Thiem, whose first paper on the subject was 
published in 1879 Hia method was to dig tw r o test wells approximately 
in line with the direction of the movement of the ground water as de¬ 
termined from the slope of the water table, then dose the upper well 
with salt and at suitable intervals take samples from the lower well 
which he tested for their chloride content A notable advance was 
made by Slichter in 1001 when he devised the electrolytic method 
In 1906 (lunther Thiem, 18 son of Adolph Thiem, published his 
paper describing the field method for determining peimeabihty and 
rate of flow from a pumping test and the resultant drawdown in ob¬ 
servation wells This method is now used in the United States and is 
being further in\ estigated and dev eloped bv the (leolngic.il Survey 4< * 
Moie recently we have developed in this eounti v, chiefly through the 
work of David fJ Thompson,' 0 a mtmg-cuive method, by which an 
empiiu.il iclation is established between head and inflow in areas in 
which giound water is extensively used 

Dye tests weie made by Doetoi Dioms, m Fiance in 1882, during 
an epidemic of typhoid fcvei, and since that time frequent use has 
been made of dyes, chiefly in s initniy investigations, to tiaee under- 
giound stiearns, such as oecui in limestone *' In 1921 dye was used by 
Charles W Stiles 1 and his associates in connection with an investiga¬ 
tion at Fort Caswell, N C , which involved a minute 5-dimcnsiona.l 
survey of the dnection and late of movement of the giound water in 
a sand formation 

Molecular p/nyvics m relahov to gi ound-walcr hydiologij 1 —The two 
principal foiecs that control the water in the locks arc giavity and 
molecular attraction Many rocks have only very small interstices, 
and in these the molecular foiccs become effective Indeed, the influ- 

41 Thiem, GUn i h* r //ijdrotogmcht Methodm, Loipng, 1*100 
41 Wen7M, T K Ricent investigations of Thum’s nuthod for dttermming fnrmea- 
btltly of u alt r-bearing main tala Amer Goophymed Union Ti inn , pp U1 T17 1412 
l# THOUFhOtf, David G Grountt-uaUr aupidxt* of the Atlantic ( ity rigion X T 
Dept of Conservation and Development Bull 30 l> 8S 102s 

11 tor historical development anti bibliography of this subject sec Dole, R H 
Use of Jluorincnn in the study of undergrouml uatera U h Cicol Survty Watoi-Supply 
Paper 160 7 l 85 100b 

“Slum, C W, Chohubst, TI U, Thomj son, G E, and Si urns, N D Ex¬ 
perimental bacttnal anti chemical pollution of unlU vta ground wvz/tr, with a on the 

geology and ground-waUr hydrology of the expinmtntal area at Fort Uaaudl , N ( 1 US 
Pub Health Service Hygenic Lab Bull 147 1027 

u For more detailed statement of the development of thin subject, with numerous 
references, soo MkiNfER, O E The recurrence of ground ualir in the United State*, 
uith a dtacuvnon of principles U H Geol Surve> Water-Supply Paper 485 2-101 
Ib21 
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ence of molecular attraction makes the hydraulics of ground water a 
quite distinctive subject 

Investigations of capillarity in water-bearing materials were made 
about 250 years ago by Perrault, who established the limits of capil¬ 
larity in sand and showed that water absorbed by capillauty can 
never form accumulations of fice water at higher levels Since Per- 
rault’s time the occurrence and movement of water under molecular 
forces in soils and other fine-grained materials have been Btudied by 
many investigators in different countries and for a variety of pur¬ 
poses Among the distinguished early investigators in this held m the 
United States, m the order in which their first important publications 
appeared, are Eugene W Hilgard, 1860, Franklin H Kmg, 1802, Al¬ 
len Hazcn, 189.1, and Lyman J Bnggs, 1897 Many other investiga¬ 
tors in this field in both the United States and Europe might be men¬ 
tioned, most of them belonging to the present century Thus the re¬ 
sults of much critical investigation have become available for the uses 
of hydrology In the hydrologic laboiatoiy of the United States Geo¬ 
logical Survey we aic now proceeding wuth the compiehcnsive project 
of determining the mechanical composition, porosity, moisture equiv¬ 
alent, and permeability of a group of samples from every watcr-beai- 
mg formation in the United States that is amenable to laboratoiy 
methods 

In our quantitative studies of intake, dischaige, and safe yield of 
ground water, we are vitally concerned with the mechanical composi¬ 
tion anil porosity of water-beanng materials, the capillary fringe, the 
capillary potential and the laws of capillary movement of water, the 
specific retention, the specific yield and other varieties of effective 
porosity, and the moisture equivalent, wilting coefficient, and hygro¬ 
scopic coefficient, we are eager to coopeiate with the soil physicists 
and agricultural engmeers in all investigations that involve the mois¬ 
ture properties of finc-textured materials It appears that the Euro¬ 
pean literature on ground water is somewhat defective m respect to 
molecular physicB and that the American hydrologists are making a 
definite conti lbution m cultivating this field 

Investigations of discharge of ground water —Ground water is dis¬ 
charged by two processes the hydraulic process, or discharge through 
springs, and the less conspicuous but equally important process of 
evaporation—both evaporation directly from the soil and transpira¬ 
tion of plants m areas having a shallow water table ' ,4 

M For more detailed historical statement and references to (he literature regarding 
discharge of ground water by transpiration see Meinzeb, 0 £ Plant* at xndxcator* 
of ground voter U S Geol Survey Water-Supply Paper S77 1927 
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The complex subject of the geologic and hydinulic conditions that 
produce spnngs was one of the fust fields of giound-wntcr hydrology 
to receive attention and has been given much study Fluctuations in 
the flow of springs and of streams at low stages was given critical 
study about the beginning of this century by Maillet, with the pur¬ 
pose of developing methods of foiccasting then flow He mentions’a 
number of investigators of this subject, dating back to 1863 The sub¬ 
ject has also icccived some attention in this countiy, by Arthur C 
Vcatch and otheis On account of the drought of 1430, new interest 
has recently been develop'd in this subject, and considerable investi¬ 
gation has been staited, especially as to the relation of the water 
table to the dischaige of springs and to the ground-water run-off 

The subje< t of the dischaige of giound watei b> transpiration of 
plants and evapoiation from the soil has until leeently not received 
much attention either in Kuiope oi m the United States, for the leason 
that these processes arc not readily discerned in humid regions One 
of the most curious defects of the early giound-watei literatuie in this 
countiy is its silence on this subject Mven the geologists who worked 
in the and West took with them the inadequate ideas acquired m the 
humid regions and failed at first to appteciatc the magnitude of the 
ground-w ater resources of the and regions because they did not under¬ 
stand the significance of giound-water discharge by tianspiration and 
soil evaporation 

These processes are, however, conspicuous when once discerned in 
and regions When we consider the vast development of giound- 
water supplies in southern Asia and northern Afuca in very ancient 
times, w r e must believe that know ledge of this subject, especially as 
to the significance of native plants as indicators of ground water, is 
also very ancient Moses spent a large part of his life in stock-raising 
m a descit country, where he doubtless had numeious problems of 
w ater supply and abundant opportunity to observe the relation of the 
native vegetation to the occurrence of ground water Later he was suc¬ 
cessful m the tremendous undeitaking of furnishing water supplies in 
this desert country to a great host of people, doubtless because of his 
first-hand knowledge of ground-watei conditions, including the sig¬ 
nificance of desert plants as indicators of ground water Vitruvius 
had a knowledge of plant indicators and evapoiation phenomena 
which he may have acquired by observations in and regions In his 
work on architecture he gave a list of plants that mdicate ground 
water and endeavored to specify the conditions under which they may 
be regarded as reliable indicators He also explained the process of 



28 JOURNAL OF THE WASHINGTON ACADEMV OF SCIENCES VOL 24, NO 1 

alkali accumulation by evaporation of ((round water Similar state¬ 
ments in icgard to plant indicators arc found in the writings of Pliny, 
who apparently quoted Vitruvius, and in those of Cassiodorus, m the 
sixth centuiy, who obtained his ideas largely fiom an “aquilege,” or 
professional water finder, who came to Rome from the and legions of 
Africa “Because of the great andity of the terranes of his country,” 
wrote Cassiodorus, “the ait of disco\ermg springs is theie cultivated 
with the greatest tare ” 

Vitruvius and the othei Roman writers who have been mentioned 
discussed also less tangible methods of locating ground water, such as 
color and dampness of the soil, mists rising from the ground early m 
the morning, and sponges becoming moist when placed in shallow 
holes m the ground Obviously these methods bordci closely on divin¬ 
ing, oi water-witching, and it is gieatly to the credit of Vitruvius, 
Pliny, and Cassiodoius that none of them recognized divining or any 
other magical method foi locating ground water Although the means 
suggested by Vitiuvius as aids in finding water may not have had 
much value, yet they were senous efforts to discover piaeticable 
methods at a time when the science of gcologv was still a complete 
blank 

That plants in geneial, and especially foiest trees, draw upon the 
gi ound-w aler supply has been lecognized by numerous authorities in 
leccnt tunes Most of these have, howevei, not been much concerned 
as to whether the plants withdraw water from the zone of saturation 
or meielv absorb the soil moisture before it readies the water table, 
mid they have not distinguished between different species in this le- 
spect The lelation of specific plant species to the water table was 
moguized by F Amy in 18G1, Fiedciick V Coville in 1893, and the 
Danish ecologist Hugcn Wm ming in 1895 The subject of plant indica¬ 
tes was treated at length b> Henri Magei ,r ’ in 1912, and lefcienccs to 
plants that depend on giound water are found in many publications 
relating to and legions 

In the la&t 25 years the geologists and hydiaulic engineers who have 
worked on ground-watci problems in the western pait of the United 
States have given considerable study to evaporation of ground water 
and to the native plants that habitually feed on ground water, the 
depths to which the plants of each species will send their roots to 
reach giound water, and the quality of the water that they indicate 
Tank expenments of the rate of dischaige of ground water by capil- 


*• Mai fr, Henri, Op cil , ]>p 110-11S 
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lary nee and (subsequent evaporation were made by Shchter in 1905, 
Charles H Lee m 1910, R B Sleight, in 1916, and other investiga¬ 
tors more recently In 1912 Lee“ published the results of his investi¬ 
gations in Owens Valley, Calif, m which he made tank experiments 
of the rates of discharge of salt grass with different depths to the water 
table, and applied these rates to a map which he made of the salt- 
grass area showing depths to the w ater table Since that time a num¬ 
ber of investigations have been made m which areas of ground-water 
discharge have been mapped and lates of dischaige have been ap¬ 
plied thereto 

Daily fluctuations of the water table were observed by King in his 
experiments at Madison, Wis , in 1888, and he iccogmzed their sig¬ 
nificance in recording the discharge of ground water thiough vege¬ 
tation The method was successfully applied by (1 E P Smith, m 
Arizona, by the use of w ater-stage recorders on wells m 1917, in tracts 
of cottonwood and mesquite, and latci also in tracts of salt grass and 
alkali sacaton Smith also developed the theoiy of upwatd percola¬ 
tion and showed that the daily \egetal discharge could be computed 
from the rate of rise of the water table at the noctuinal mid-stage if 
the specific yield were known More recently Walter N White/ 7 in 
his work in Escalante Valley, Utah, devised methods of evaluating the 
daily fluctuations in terms of quantity of water discharged, and de¬ 
veloped the method of computing ground-water discharge from the 
dry weight of the principal phreatophytes 

INVESTIGATIONS OF THE CHEMISTRY OF GROUND WATER 

I will not attempt to sketch the development of our knowledge of 
the mineral composition and chemical reactions of the ground water 
and of their relation to the occurrence, movement, head, and tempera¬ 
ture of this water Much good work has been done in this field, which 
mvolvcs chemistry, physics, and geology, but much remains to be 
done Fortunately, we now have a chemical laboratory m the United 
States Geological Survey, devoted entirely to the investigation of the 
natural waters, in which, under the direction of W D Collins, aie 
analyzed samples of water from practically all water-beanng forma¬ 
tions in the United States, collected by the geologists who are in¬ 
vestigating these formations 

M Lee, C H An intensive study of the voter resource i of a part of Ouene Valley t 
Calif U 8 Geol Survey Water-Supply Paper 294 53-00 1012 

17 White, Walter N A method of estimating ground-uaier supplies based on dis¬ 
charge by plants and evaporation from soil f results of investigations m Escalante Valley , 
Utah U S Geol Survey Water-Supply Paper 659 1-106 1012 This paper con- 
tains a statement of the work of King and Smith 
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The subject of the physiological effects of the natural waters is 
closely lelated to, lather than a part of ground-water hydrology The 
subject is mhcicntly so obscure that it lends itself to further befogging 
by pseudo-scientists However, there is heie piobably a field for 
genuine research, at least, tins is suggested by the discovery of the 
function of iodine in preventing goiter and the recent discovery by 
Margaiet Smith’ 8 and her associates of the relation of fluorine to the 
puzzling affliction of mottled teeth 

INVKSTICi ATIONS OF THE BIOLOGY AND HAC IhRIOLOGA 
OF GROUND WATER 

Considerable study has been given to the subject of living organ¬ 
isms in ground watei, but less to the hydrologic conditions under 
which these organisms exist, Woik on the occurrence, viability, and 
movement of bactena m ground water has both sanitary and scien¬ 
tific significance, but is difficult because it must be done under aseptic 
conditions Bacteria aie introduced into wells by the drilling pioc- 
esses, and theicfoie gieat caution must be exercised in drawing con¬ 
clusions as to the origin of bacteria delivered by wells, even when the 
samples aie taken by the most appiovcd methods The Fort Caswell 
investigation, by Stiles and his colaboicrs, was exceptionally valuable 
because of the clcai evidence that it pioduced of the viability anil 
movement of Bacterium roll in a bed of water-bearing sand, under 
rigid bacteriological control and under definitely determined hydio- 
logic conditions However, the results have only limited application, 
and further work must be done befoie broad geneiahzations can 
safely be made 

STATUS AND PROSPFC TS OF GROUND-WATER HYDRO LOG V 

It is evident, from the foregoing sketch of the history and develop¬ 
ment of ground-watei hydrology, that although much effective work 
has in the aggregate been done in this branch of science, it is still in a 
formative condition, with relatively few workers, and with an im¬ 
pressive front of problems that are fairly begging for investigation 
The mam stimulus and support of ground-water hydrology has al¬ 
ways been the human need for water supplies, and the glory of 
ground-water work has been that human betterment, through the de¬ 
velopment of more abundant, convement, and wholesome water sup¬ 
plies, has followed dose in the w r ake of our work However, this 

11 Smith, M ( , Laniz, E M , and Smith, H \ The cauie of mottled enamel , a 
defect of human ietth Umv of Arizona Exp Hta Tt(h Bull 32 l*Hl 
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utilitarian urge has become ho extreme that at present in this coun¬ 
try practically all funds available for ground-w ater work must be used 
m applying our knowledge to specific ground-water surveys or water- 
supply problems, with virtually no opportunity for research work ex¬ 
cept as it is carried on madequately and almost surreptitiously in con¬ 
nection with these utilitarian projects We are constantly compelled 
to follow the wasteful course of applying the little that we now know 
instead of being able to devote a reasonable part of our efforts to tho 
fundamental task of developing the basic principles of the science so 
that m the future we will have something more worth while to apply 
What is primarily needed at piesent is not more money for ground- 
water work but a more rational use of the money that is spent 

The term hydrology has never come into such general use as might 
be expected m view of the magnitude and impoitance of the subject 
that it covers This fact is in itself not of much consequence, but it is, 
I suspect, indicative of a real weakness that has pervaded the Hcicnce, 
particularly in so far as it applies to the ground water Certainly 
ground-water hydrology has Buffered from the fact that the workers 
m the subject have largely been m two groups, madequately corre¬ 
lated, namely, geologists, who have devoted their attention to the 
structure of the w ater-bearmg formations without sufficient under¬ 
standing of the laws of physics that govern the behavior of the water 
in them, and hydraulic engineers and physicists, who have studied 
the laws of fluid mechanics w ithout sufficient knowledge of geology to 
apply their results effectively It is doubtless desirable that wc should 
continue to draw our recruits partly from the university departments 
of geology and partly from the schools of engineering, with smaller 
numbers from the depaitments of physics and chemistry Moreover, 
it is evident that as the subject of ground-water hydrology develops, 
specialization within the subject will become increasingly necessary 
However, to obtain the best results it is imperative that we recognize 
more largely that although hydrology is built on geology, physics and 
chemistry, it has a distinctive technique and subject matter, much as 
we recognize that the Hciencc of geology, although it is built on 
physics, chemisti}, and biology, has its distinctive technique and sub¬ 
ject matter 

While we recognize that ground-vv ater hydrology is largely built on 
geology, we should also recognize that, conveisely, a properly de¬ 
veloped science of ground-w ater hydrology will be a substantial aid 
to geology, because the materials of geology arc to a considerable ex¬ 
tent the product of ground w atci Geologists encounter many prob- 



32 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL 24, NO 1 


lems that involve ground-water hydrology, but frequently, because of 
the lack of a backgi ound in the subject, they are incompetent to deal 
effectively with these problems The proximate reasons for this lack 
are obviously to be found in the textbooks of geology, most of which 
treat ground water only in a rudimentary if not amateurish manner, 
and m the university departments of geology, most of which have 
paid almost no attention to the subject The more fundamental reason 
is doubtless to be found m the lack of organized subject matter that 
ground-water hydrology has had to offci Courses devoted largely 
to ground-water hydrology are at present given at Harvard and in a 
few of the other universities With the progress that is being made 
in the development of the subject, I believe it is safe to predict that 
befoie long no department of geology that undeitakes to tram gradu¬ 
ate students will be considered complete unless it offers a course in 
ground-water hydrology, not meiely as a branch of economic geology 
but as a part of the foundation upon w hich the training of a geologist 
must lie built 


BOTANY — Hawaiian algae collected by Dr Paul C Gallsoff 1 Mar¬ 
shall A Howe, New Yoik Botanical Garden (Communicated 
by William It Maxon) 

Under date of March 28, 1932, William R Maxon, Vssociate Cura¬ 
tor, Division of Plants, United States National Museum, sent to the 
writer for study 23 jars of marine algae, collected in the summer of 
1930 by Paul C Galtsoff of the Bureau of Fishenes Part of the speci¬ 
mens came from Kaneohe Bay, Oahu, and part of them were from the 
Pearl and Hermes Reef, w hich lies in the mid-Paoific Ocean approxi¬ 
mately in North Latitude 27° 45' to 28° and in West Longitude 
175° 45' to 170° Most of the latter material was apparently obtained 
from a sand or “coral” bottom at depths of 2-07 ft in water of tem¬ 
peratures ranging from 22 7°C to 27 3°C The Pearl and Hermes Reef 
lies more than 1200 miles northwest of Oahu, and it has been con¬ 
sidered desirable to keep the two localities separated in the following 
list So far as is known to the wliter, no algae have hitherto been re¬ 
ported from the Pearl and Hermes Reef However, a considerable 
number of algae, largely of plankton habitat, were collected m 1896 
by H Schauinsland on Laysan, which lies about 300 miles southeast 
of the Pearl and Hermes Reef These weic recorded in 1905 by E 


1 Rtreivid \ugii4t il f 10H 
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Lemmermann,* who listed 451 species and \ aneties of algae, chiefly 
plankton forms, from the Hawaiian Archipelago These records and 
others were brought together by V MacCaughey in 1918 m a paper 
entitled Algae of the Hawaiian Archipelago * 

AUIAK FROM KVNEOHE BAY, OAHU, JULY, 1930 

CHLOROPHYCEAE 

DicmosPHAfcRiA cavernosa (Forssk ) B0rg 
Ehctyosphaena favulosa (Ag ) Dec 
Dict\ospha> ria vi RSLinsn Web v Bosse 

This is distinguished from the preceding by ha* mg a solid thallus and 
by the numerous noedlc-like processes from Ihe walls into the cell-cavities 
Halim 1 -da mbcomtA Decaisne 

Dredged in H ft of water 

PHAKOPHYOEAK 

Hvdroclaturus clathrails (Bory) \1 A Howe 
Hydroclathrm cancellalim Bory 
Turbinaria ornata (Turn ) J Ag 
SARGAbbUM ICHlNOlARrUM J Ag 

Stenle and without vesicles, leuves apparently broader (up to 10 mm ) 
than in the typo and with more cryptostomata 
Sakgassum polvphvllum usaiioLiUM (Inin 
Padina commfrsonii Bory 
Dictiota acutiloba J Ag 

Attached to Sarqaisum polyphyllum Jitsifolium 

RHODOPH\(EAh 
Tnchogloea subnuda sp nov 4 

Thallus strongly culcified (calcareous axis 0 75-1 b mm in diameter, the 
peripheral free layer about 0 2-03 mm thick), 12-20 cm Jong or high, ir¬ 
regularly 3-7 times subdichotomous and here and there subpmnate, outer 
cells of cortical filaments subglobose and ellipsoid to subpynform, 9-21/* 
(mostly 13-18/a) broad, the terminal often smaller (10-12/*), cystocaips 

1 Die Ugenflora der kandittch-Inecln Hot Tahrb 34 b07 603, pi 7,8 PHIS 

* Bot Gar 65 42-57, 121-149 

4 Fronde valde oaloarea (axi cal car eo 0 75 1 6 mm lato, ntrato penphrmo ca 
0 2-0 1 mm crasao), 12-20 cm alta, irregulariter 3-7-plo aubdichotoma el paan/n aub- 
pinnata, colluhe fiforum corticalium extenonbus aubgloboaia et ellipsoidcu aut sub- 
pynformibuB, 9-21/1 (plerumque H-lR/i) latia, apirahbus aaene minonbus (10-12 m), 
cyatocarpua aubgloboaia, 55-90/* in diam , involucro valdo reuuoto, plerumque verti- 
cillo proceasuum uni- aut bi-cellulanuxn uno conatanti, m matuntate pro parte maxima 
occulto, monoua, anthendna et procarpua plerumque late remotu, aut ahquando di- 
oica (7) 

S(>ecimen typicum in ainu "Kaneohe” dicto, maulao "Oahu” hawauenaii, Tul 1930, 
Paul C Galtaon legit Tnchogloea lubnea Buttera, Minnesota Bot Stud 3 11-21 pi 
J, 6 , 1903 Non Tnchogloea lubnea (Harv ) T Ag 
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Fig 1 —Trtehoglota subnuda More than half of the holotype dried 
fiom fluul-pi enerved material Natural use 
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subglobose, 55-90/1 in diameter, the involucre very rudimentary, usually re¬ 
duced to a single whorl of mostly unicellular excrescences, commonly con¬ 
cealed at matunty, apparently monoicous, with a somewhat wide separa¬ 
tion of anthendia and procarps, and with a tendency to dioioism [Figure 1 ] 

Type specimen collected in Kaneohe Hay, Oahu, by Paul C Gnltsoff, 
July, 1930 The holotypc is divided lietwecn The New York Botanical Garden 
anti the United States National Museum 

An excellent detailed description of Trichogloea subnuda, with illustra¬ 
tions, was published, under the name Trichogloea lubuca (Harv ) J Ag , by 
F K ButterH in 1903 1 This description was based on fluid-preserved ma¬ 
terial, collected by Josephine E Tilden, June 13, 1900, at Kahuku Point, 
Oahu Dried specimens from tho sune collection weie distributed as No 
419 of her American Algae, under the name Ntmahon lamulosum Harv 



Fig 2 —Trichogloea lubnea Cotypo in the Bntush Museum X|. 


1 his name belongs to a “species mquirenda” from New Zealand, tho de¬ 
scription of which, “fronde vernuformi compressa (2-J linens lata)” does 
not seem to fit the Hawaiian plant Miss Tilden describes the color (which is 
lacking in Galtsoff's fluid-preserved specimen) as “brownish-red ” 

The drawing of specific lines in the genus Trichogloea, is a bit difficult 
The color, the size, the degree of calcification, the mode of branching, the 
size and form of the cells of the corticating filaments, and the monoicous or 

1 Observations on Inchogloea lultrna Minnesota Bot Studies 3 11-21, pi 5, 6i 
1901 
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dioicous distribution of the sexual cells all seem to be subject to considerable 
variation The most Btable characters arc found in the cystocarp and more 
particularly in the development of the rudimentary pericarp just beneath 
it The writer has enjoyed the privilege of examining the types, or at least 
authentic specimens, of all the species that have been referred to the genus 
Tnchoqloea subnuda differs from all of them, or at least from the two legally 
published species, Tnrhogloea lubrica (Harv ) J Ag (type from Ooleva, 
Friendly Islands) and T requiemi (Mont) Kutz (type from the Red Sea), 
in the greatly reduced or \estigial character of the rudimentary involucre 



Fig 3 —Tnchoqloea rcamenu One of two original specimena in 
the Museum d’Histoire Naturelle, Pans Natural aue 


This consists commonly of a single verticil or pair of unicellular or two- 
colled excrescences or rudimentary bracteal filaments immediately below 
the auxiliary stalk-ccll of the cystocarp Rarely there is a one- or two-celled 
outgrowth from a lower cell (see Butters, op cit f 11 , 18,16, and 16) These 
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reduced bracts are nearly always wholly concealed by the development of 
the cystocarp In Trtchogloea lubnca and T lequtentt , the cystocarp is sub¬ 
tended by a usually conspicuous rudimentaiy involucre, consisting of 3-5 
whorls of simple or once or 1 wice furcate filaments 6 The cystocarps in these 
two species are dome-shaped, cylindnc-dome-shaped, subconic, or occasion¬ 
ally subglobose, and 90-140/1 in maximum diameter, while those of Tncho- 
gloea subnuda are subglobose and 55-90// in diumeter Less stable distinctive 
characters of Trtchogloea s uhnuda are found in its heavier calcification and 
its more dichotomous branching (compare Figurfs 1, 2, and 3) 

Laurencia ytmadana sp nov 7 

Frond spreading or rcclinate, 5 7 cm (or more^) high or broad, in branch¬ 
ing irregularly 3 or 4 times compounded (or when pressed and dned, 
pscudo-tn-quadnpinnate), the branches mostly divaricate, the primary 



• Sec Okarolira's representation of the cystocarp of T lubrxca , Icon Jap Alg 4 
pl 197, Jig 6 1923 

7 Fronde offusa aut reclinata, 5-7 cm (an plus?) alta aut lata, irregulariter 3-4-ties 
com posit i-ramosa (aut, compressa et exsiccata, pseudo-tn-quadnpmnata), ramis 
plerumque divariratis, pnmanis 2-4 cm longis, ramulis ultimis clavatis obtusis et 
2-1 mm longisaut plerumquesubtereti-turbinatisautverrucaeformibiiBCtO 45-0 8 mm 
longis, quoquoverse egreihentibus, pro parte maxima spatus suib longitud&mbus 
aequalibus separatis, cauhbus vel ramis prim an is teretibus aut aegre compressa, circa 
1-1 3 mm oraaaa, collulis superficial ibus angulati-suhorbiculanbus, 20-45/i latis, m 
sectione transversali narum aftioubus quam latis, denique saepe separantibus, ramu- 
lorum ill 1 1 mo rum cellulis superficiahbus ovahbus aut subellipticis a superficie visis, 
10-40/1 in diam max . panetibus crassis, in sectione transversali cellulis valliformibus, 
plerumque bu altionbus quam latis, aut m regione apicali ter altionbus, cell u I arum 
medullanum panetibus partes incrassatas non ostendentibus, partes aliae desunt 

Cum Hypnea nxdxfica 1 Ag co n sonata m. speciem Laureneuu palxtadae Yamadae 
affinem. in sinu “Kaneohe” dicto, insulae “Oahu” hawnuensis, Jul 1030, Paul C 
Galt soft legit 
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2-4 cm long, the ultimate bmnchletb clavate-obtuse and 2-3 mm long or 
mostly subterete-turbinate or verrucaeform and only 0 45-0 8 mm long, 
emerging in various planes, for the most part separated by Bp&ces equal to 
their own length, main axes terete or very slightly flattened, about 1-1 3 mm 
in diamctei, their suiface cells angulate-suborbicular, 20-45/* in diameter, 
rather thin-walled, often separating, in transverse section slightly higher 
than bioad, surface cells of ultimate branehlets often ovul or subelhptic 
with longer axis transverse, lb-40/z in maximum diameter, thick-walled, in 
transverse section palisade-likc, commonly twice as high as broad, or, in 
apical region, thrice as high, walls of medullary cells without lenticular 
thukenings, other parts wanting [Figure 4 J 

Apparently assoc 1 ited with Ilypnea nidtjica, near Wilcox wharf, Kaneohe 
Hay, Oahu, Paul V (ialtsotT, July, 1930 The holotype is divided between 

I he New \ork Botanical Garden and the United StateB National Museum 

Lauiencta yamadana tickings to Yamada’s section Pahsadoc and is prob¬ 
ably more allied to his Laurencin palnada* of Japan and Formosa than to 
his L intermedia of Japan It appears to differ from Laurencui palisada in 
its less distichous branching ind m its shorter, more divaricate, and less 
capitate ultimate branehlets 

II v pn* a nidifica J Ag Originally described from the Hawaiian Islands 

C'hondria tfnuissima (Good & Woodw ) Ag , var Apices of the ramuli 
are occasionally broad and obtuse as in v ar intermedia Grun 

PoLVblPHONIA TONGA 1 EN 8 IS IIar\ 

ALGAE V ROM PEXKL AND HERMES REEF 

CHLOROPHYCEAE 

Microdictyon setchellianum M A Howe, nom nov 

Murodiftyon velleyanum, Umv Calif Pub Hot 14 5bl f 8o-9 l 2 1929 
Not Decaisnc, Arch Mus Pans 2 lib 1841 
In 21 ft of water, temp 25 ft°C, Pearl and Hermes Reef, Station 31, 
Galtsoff, July 21, 1910 Filaments 230-4 Wp broad Only a few fragments, 
attached to a Launneia 

The name Mmodutyon velleyanum Decaisne was manifestly proposed as 
a substitute for Velley’s Conferm umbihcata from New South Wales The 
circumstance that Decaisne at the same time confused with it a very dif¬ 
ferent plant from the Sandwich Islands docs not alter the fuct that, so far 
as the technicalities of publication are concerned, the name Microdttiyon 
velUyanum rests solely on Decoisne's citation of Velley's de&cnption and 
illustration of the Australian plant (Trans Lmn Soc 5 ib9 pi 7 1800) 

Caulerpa serrttlata (Forssk ) J Ag 
CauUrpa freyanetn Ag 
In 2-4 ft , Sta 42 

"\amada, \ Umv ralif Puhl Bot 16 196 hg rand pi 4 fig a 1931 
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Halimeda cuneata Herrng 
In 2-4 ft, Sta 42 
Halimeda opuntla (L) Laraour 
A rather small-segmented form, in 22 ft, Sta 28 
Codium coronatum Setchell 
In 10 ft, Sta 68 Type from Tahiti 

PIT AEOPH Y CE AE 

Colpomenia sinuosa (Roth) Derb A Sol, forma 
Attached to Halimeda opuntia m 22 ft, Sta 28 
H 1 DROCLATHRU8 CLATHRATUS (Bory) IlOWe 
Hydroclathrus cancellatm Bory 
In 2-4 ft, Sta 42 
Turuinaria ornata (Turn ) J Ag 
In 2-4 ft, Sta 42, in 5 ft, Sta 41 
Sargassum piluliferum (Turn ) Ag 
Floating, Sta 84, Aug 16, also, in 6 ft, Sta 38 

()f the four plants collected at Station 38, one is copiously supplied with 
t he air-vesicles from which the species derived its name, one shows only one 
\ esicle, and the other two have none The plants from Station 38 differ from 
the floating specimen of Station 84 in their lighter color, in their often more 
setaceous leaf-segments and more obscure midribs, and in the somewhat 
shorter pedicels of the vesicles They seem to approach Sargaaaum wtaceum 
Yendo,* the type of which, like that of S piluliferum, is Japanese^but'fhost 
of the leaf-segments are distinctly flattened and show an obvious costa The 
vesicles in both the floating and attached forms have occasional crypto 
stomata, a character that Yendo denies to ,S jnluhferum and allows to the 
upper and median vesicles of his S aetaceum 
Sargassum vulgare linkarifolum J Ag (?) 

In 24 ft of water on coral and sand [probably unattached], Sta 60 The 
specimen agrees very well with Yendo’s figure of this variety (op cit pi 
17, f s )> represented in Japan 

RHODOPIIYCEAE 

Laurencia galtsoffli sp nov 10 

Forming compact cushions 1-2 cm high, branching irregular, for the 
most part subdichotomous or somewhat corymbose, the main divisions 

• Tourn Coll Sci Imp Umv lokyo 21 11 W) pi 7 fig* 5 7 1907 
l * FrondibuBcaespiteacompaitss 1 2 cm altaaformantibus, plerumqueirregulanter 
ramosis, plerumaue subdiohotomu nut aliquando corymbosu, segments principalibuB 
tcretibus aut aubteretibuB, plerumque 0 45-0 78 mm crassis, ramulifl terminallbuB 
tcretibus truncati-obtusis, 0 4-0 A2 mm orasBia, juvenihbus aliquando BubturbinatiB, 
f olluliB superficialibus a superhoie vuis plus minusve hexagonis, in partibua veterihuB 
oblongut, 35-1 10 m in diam max, in sectione transvereali Buborbiculaubus, circa 




Fig r >— l aurmcxa QaUwfj it Type, top from fluid, loaer same 
material diietl Natural sue 


fl> Inltia, m piutibuH juntoubus pleiumque leviter mammiforrm-prominentibua, 
nanohbuB 5-1 *>m crassin, rcllularum medullanum panotibus lncrassatiombus lentiou- 
fanbus aut annularibus saepe instruct is, partes aliae desunt 

Ln piofunditate d in in loco “Pearl and Hcrmee Reef" dicto, Oceam Pacibci, Lat 
27°52'3V'Bor Long 175°47' Occ , Paul C Gal t soff legit Spocies L pannosae Zanard 
forutnn affinis est 
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terete or subterete, mostly 0 46 to 0 78 mm in diameter, terminal branches 
cylindnc and truncate-obtuse, 0 4-0 62 mm in diameter, the younger oc¬ 
casionally subturbinate, surface cells more or less hexagonal, becoming ob¬ 
long in older parts, 35-1 lO/i in maximum diameter, cell walls 5—15/a thick, 
cells rounded and nearly isodiametnc in transverse section, about 30-52 p 
high, usually lightly mammiform-protuberant in younger parts, walls of 
medullary cells often with lenticular, arcuate, or somewhat annulate thick¬ 
enings, other parts wanting [Figuhl 5 J 

On sand and coral bottoms, in ten feet of water, temp 26 4°C , Pearl and 
Hermes Reef, Station 68, Lat 27® 52' 35" N , Long 175® 47' W , Paul C 
Galtsoff, August 2, 1030 3 he original material, consisting of one clump of 
more than one plant, is divided between The New York Botanical Garden 
and the United States National Museum 

From Laureru in pannosa Zanard of Sarawak, which wc know only from 
original description and figures, L galtsoffii would appeu to differ in its 
cylindnc rather than verruoaeform ultimate branches and in its more 
dichotomous-corymbosc branching, from L nana Howe of the Bahama 
Islands (this species also often has lenticular thickenings in the walls of 
its medullary cells), in its absence of rhtzoidul haptera and its coarser seg¬ 
ments (0 4-0 78 mm vs 0 1-0 43 mm ),from L pygmacn Wcbcr-Vdn Bosse, 
of the Chagos \rchipelago, in its more dichotomo-corymbose branching 
and coarser segments, from L hum dm Setchell & Gardner of Clanon Island, 
Rcvillagigedo Islands, in being much more slender and more freely branched, 
in its more polygonal surface cells, and m the usually manifest lenticular 
thickenings of the walls of the medullary cells, and from L iorymbot>a J 
Ag of the Capo of Good Hope, in its much smaller size 

Some of the plants grow attached to unother species of Laureticia , pos¬ 
sibly a reduced multifarious form of the following Laurencin sp 

Luiuncia sp 

Fronds 3-5 cm high, rather dist mctly compressed, subpinnate or here and 
there subbipinnate or irregularly branched from a percurrent axis, main axis 
1 2 mm broad, ultimate branchlets verrucoefoim to cyhndnc-clavate, 
surface cells mostly hexagonal, 3Q-4.V in diameter, rather thin-walled, often 
broider than high in transverse section, those in apical regions usually 
mammiform-protuberant, walls of medullary cells apparently without len¬ 
ticular thickenings, stichidia short 

In 21 feet of watei, on coral sand, Station 31, July 21 Only five or ux 
fronds were collected Some of them are distinctly complanate and very 
nearly distichous, others show branching in \ arious planes The species may 
be allied to Laurencin taridaginea Yamada from Japan and L tropica 
Yamnda from the M lnanne Islands, but the plants are smaller and simpler 
than in either A A Heller’s no from 2158 Oahu, distributed as Lawrencia 
pmnatiftdn, probably represents the same species 
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GONIOLITHON FBUTL8CEN8 Fosl 

Tn 2-4 ft, Sta 42 

Porolithon sp and LithophyUum Bp occur in 6mall quantity (so far as 
shown by specimens obtained) in 5 ft of water on .1 bottom of “broken 
corals,” at Station 41 More abundant than either of these is a mysterious 
compact calcareous crust that showB on decalcification delicate intertangled 
short-celled filaments l-2/i broad No such slender filaments have been re¬ 
ported for the Lithothammeae, so far as is known to the writer No repro¬ 
ductive cells have been identified with certainty Apparently the same thing 
occurs in the West Indies (Compare Howe No 4592, from Jamaica, which 
is a brilliant brick-red when living ) 


BOTANY- New plants mainly from western South America—IV 1 
Ellsworth P Killip, U S National Museum 

Most of the species described in the present paper are based upon 
specimens which I have compaied with type or authenticated material 
at the Royal Botanic Gardens, Kew, the British Museum (Natural 
History), the Museum d’Histoire Naturelle, Pans, the Botamschea 
Museum, Berlm, and the Jardm Botameo, Madrid To the dnectors 
of these institutions I wish to express my appreciation of the many 
courtesies extended during the course of these studies 

Piles ulei Killip, sp nov 

Herba dioica glubcrrima, stipulae mmutae, triangulares, caduoac, folia w- 
milia et subaequalia, ovata vcl clhptico-ovata, spice caudato-acuminata, baw 
acuta vel subobtusa, serrata, dentibus apiculatis, tnphnervia, nervis ad 
tertiam partem laminae attingcnlibus, cystohthis supra hneanbus t>ubtus 
punctifoimibus mflorescentia ? cymoso-pamculata, peduncuhs ct rainis 
tonernmis, achacnis ovatis minutis laeMbus 

Plant herbaceous, succulent, 35 cm or more high, glabrous throughout, 
stipules minute, triangular, soon deciduous, petioles slender, 1 to 2 5 cm 
long, the lowermost up to 5 cm long, leaves of a node similar and subequal, 
ovate or elliptic-ovate, 5 to 10 em long, 1 5 to 3 5 cm wide, caudatc-acunu- 
nate at apex, acute or rarely subobtuse at base, serrate except at base (teeth 
strongly ascending, apiculate), tnplinerved (nerves extending to upper third 
of blade), thin-membranous when dry, the cystoliths linear on upper sur¬ 
face, punctiform on lower surface, plants dioecious, pistillate inflorescence 
diffusely cymose-pamculate, up to 6 cm long, the peduncle and the branches 
v ery slender, the perianth segments unequal, the largest barely 0 4 mm long, 
achcnes ovate, minute, 0 5 to 0 6 inm long, smooth 

Type in the herbarium of the Museum d’Histoire Naturelle, Pans, col¬ 
lected on moist rocks, Seira do Oratorio, State of Santa C'athanna, Brasil, 
\pnl, 1889, by E Ule (no 1194) 

1 Published bv permission of the Secretary of the Smithsonian Institution For 
precediug parts of this series see this Journal 14 5b5-57 i 1926,19 191-195 1929, 
21 347-363 1931 Received September 16, 1933 
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This species apparently is most closely related to the Penman P < Uriodoia , 
differing in having caudate-acuminate, sharply serrate leaves (obtuse or 
short-acuminate and crenate-sorrate in P (ilriodora)> bearing linear cysto- 
hths on the upper surf we and pumtiform ones on the lower surface The 
leaves no suggestive of P )fnzt>bohi , of Bra7il, but their cystoliths are very 
different 


Pouzolzia scabemma killip, sp nov 

ltamuli subquad rangulaie*,, dense villosuli, folia alteinata, elhptico- 
lanceolat 1 , ipice attenuito-icummvta, concolona, glabra, supra valde 
punctnto-sc ibr i, subtus Ine\ia, florcs in glomerulis axillanbus, sessilibus, 
androgyneis, e ilyx cT feie id basnn 4-lobatus, stannma 4, calyx 9 bi- 
dentatus, pulierulus, stigmale hliforme, caduco, achacma lateovoidea, 
I icvia 

Brim blots subquudr mgulai, densely villosulous, stipules narrowly luncc- 
hneai, 7 to K min long, about 1 5 mm wide at base, subulate at apex, pule 
it margin, spinngly pilosulous without, glabrescent within, petioles sub- 
quadiangular, 1 to 2 5 cm long, densely villosulous, leaves alternate, 
elliptic, lanceolate, 8 to 13 cm long, 3 to 4 cm wide, ittenuate-acuminate 
it apex, rounded at base, symmetrical, entire, 3-nerved (lateral nerves 
extending to slightly above middle of blade), leticulalc-veined (nerves and 
veins pale beneath), eoncolorous, ghbrous, stiongly punctate-scabrous 
above, smooth beneath, flowers in dense sessile androgynous axillary glom- 
crules, staminatc flowers about 1 3 mm wide, 4-lobed nearly to base, the 
lobes tnangulir-acute, apicul itc, puberulent, the stamens 1, the filaments 
about 0 8 mm long, the inthers suborbiculnr, pistillxte perianth obscurely 
stnate, bidentate, puberulent, stigma filiform, soon deeiduous, achenes 
broadly ovoid, about 1 2 mm long, subacumlicite, smooth, itistious, light 
brown 

Type m the V S National Heibanuin, no 703,9m, collected at Santa 
Marta, Department of Magdalen i, (’olombia, in 189S or 1899, by H H 
Smith (no 143b) Duplicates at Berlin, British Museum, Field Museum, 
kew, and New York 

In the general shape of the leaves this species resembles P obliqua and 
P petiolalu Both of those plants have densely pubescent foliage, not at all 
scabrous In P obhqua, moreover, the leaves are neirly sessile and strongly 
oblique 


Phenox weddellianus killip, sp nov 

Planta suffrutescens, caule tenue subquadrangulato, folia parva, ovata 
vel ovuto-lanceolata, acuta, trmervia, mtcgcrrimi vel puicidentatu, supra 
sparse stngillosa, subtus pilosula, flores in glomerulis parvH lixis, andro- 
gyneis vel rare umscxualibus, florcs c? podicellati, pengomo fere ad medium 
tnlobato, lobis tnangulato-ovutis, stammibus suborbiculatis, flores 9 
absque penanthio, bractcis 3 partim connatis achaenia terna includcntibus, 
achaema anguste ovoidea, acuminata, sparbe villosula 

Plant suffrutesccnt, the stern slender, up to 3 mm thick, subquadrangular, 
essentially glabrous, Btipulos lanceolate, about 1 5 mm long and 0 0 mm 
wide, deciduous, petioles 1 to 2 mm long, leaves ovate or ovnte-lanccolate, 
5 to 18 mm long, 3 to 8 mm wide, acute at apex, subacute at base, entire or 
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with 1 or 2 coarse teeth on either side, 3-nervcd, sparingly stngillose above, 
sparingly to densely pilosulous beneath, inflorescence axillary, loosely 
flowered, shorter than the petiolcB, the flower-clusters androgynous, rarely 
unisexual, stanunate flowers pedicellate, the pedicels 1 to 1 2 mm long, the 
perianth 2 mm long, glabrous, 3-lobed nearly to middle, the lobes tnangular- 
ovate, the stamens 3, suborbicular, about 0 8 mm long, pistillate perianth 
none, the achenes in groups of 3, enclosed by 3, partially coalescent, finely 
villosulous dark bracts 1 5 to 2 mm long, the stigma olongate-filiform, 
achenes narrowly ovoid, 1 mm Long, acuminate, dull, very sparingly 
pilosulous 

Type in the herbarium of the Museum d'Histoire Naturelle, PanB, col¬ 
lected in the Department of Cuzco, Peru, October, 1839, to February, 1840, 
by Claude Gay 

Weddell has noted upon the label accompanying this curious specimen 
"Phenacis species anomala aut genus novum ille affine ” It may well repre¬ 
sent a genus distinct from Phenax , and if bo, one that is undcscnhed In all 
the species of Phenax with which I am acquainted the naked achenes are 
surrounded by free bracts which become more or less spreading and are not 
at all perianth-like In this plant the bracts are partly united and enclose 
three achenes, their stigmas long-exserted, the unopened cluster giving the 
appearance of a pcnanth with three stigmas In general habit, especially in 
the shape of the leaves and the loose flower clusters, the plant resembles 
Phenax laxtflorus 

Gaiadendron macranthum Killip, sp nov 

Frutex ubique glaber, folia opposita, obovata, obtusa, basi cuneata, sub- 
tUB dense punctata, inflorescentia racemosa, flonbus terms, laterahbus 
breviter pedicellatis, terminah scssih, calyx cylmdncus limbo patente in- 
tegro, pctala 7 libra, anguste lineana, filaments petala suboequuntia 

Shrub about 2 meters high, glabrous throughout, branches subterete, 
leaves opposite, obovate, 3 5 to 5 cm long, 1 5 to 2 3 cm wide, obtuse at 
apex, cuneate at base, short (about 4 mm )-petioled, I-nerved (nerve im¬ 
pressed above), densely punctate beneath, coriaceous, lustrous, inflorescence 
racemose, 10 to 15 cm long, the branches opposite, divaricate, squarrose, 
bracts similar in texture, shape, and punctation to the leaves, 2 5 to 0 8 cm 
long, 1 to 0 4 cm wide, persistent, flowers in three’s, the lateral short- 
pediceled, the middle sessile, the bractlels ovate, 5 to 7 mm long, 4 to 5 mm 
wide, concavo, persistent, calyx cylindno, about 4 mm long, 2 mm in di¬ 
ameter, the margin flaring, entire, petals 7, distinct to base, narrowly 
linear, 3 to 3 5 cm long, about 1 mm wido, acute, orange, filaments sub¬ 
equal to the petals, the anthers narrowly oblong, about 4 mm long, stylo 
subequal to tne filaments 

Typo in the herbarium of the Field Museum of Natural History, no 
562,433, collected at Putis, Choimacota Valley, Province of Huanta, De¬ 
partment of Ayacuoho, Peru, altitude 3,400 to 3,500 meters February 27 
to March 12,1926, by A Weborbauor (no 7523) 

This is one of the non-parasitio Loranthaceae, true trees or shrubs, which 
have been placed in various genera, but now are usually referred to Gataden- 
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dron From 0 punctatwn , G tagua , and G puraceme the proposed species 
differs in the large leaf-like bracts, larger bi act lets, and longer petals 

Phrygilanthus linearis killip, sp nov 

hrutex parasiticus glaber, rami toretes, folia alterna vel suboppowta, 
lineana, obtusa, sessilm, obscure 1-nervia, mflorescentia subcorymbosa, 
floribus terms pedicellate, bractoolae Inangulari-ovatae, persistentes, 
cupula teres, denticulata, cal>\ quirn cupula paullo longior, subinteger, 
petala nngustc lineana, acuta 

Parasitic shrub, glabrous thioughout, branches terete, grass-green, the 
internodes 2 to A 5 cm long, leaves alternate or subopposite, linear, 2 to 
3 5 cm long, 1 5 to 5 mm wide, obtuse, sometimes minutely mucronulatc 
at apex, slightly narrowed at base, sessile, obscurely 1-nerved, fleshy, in¬ 
florescence subcorymbose, compact, the flowers in three’s, pedicellate, the 
peduncles and jiediccls squurrose, the pedicels 3 to 5 mm long, brtctlets 
triangular-ovate, 2 to 3 mm long, 1 5 to 2 rnm wide, conca\e persistent, 
cupula cupulifoim, 2 to 2 5 mm long, terete, denticulate, calyx slightly 
longer thin the cupula, subontire, petals 6, narrowly linear, 2 to 2 5 cm 
long, 0 7 to 0 H mm wide, acute, blight red or scarlet, filaments very 
slender, about 2 cm long, anthers linear-oblong, 3 mm long, style subcqual 
to or slightly longei than the petals, fiuit ovoid 

Type in the U 8 N itional Herbarium, no 1,281,718, collected at Talara, 
Province of Pint i, Depirtment of Piura, Peru, Septcrnbei 16, 1925, by 
OBcar Haught (no 9) Represented also by Weberbaucr’s 7765, collected at 
La Brea, in the suite province, and perhaps by Townsend’s 823, the latter 
having leaves up to 6 cm long and 1 5 cm wide 

This species is nearest to P fluqdlan s (Cham & Schlccht ) F.chl, a plant 
ranging fiom southern Bn/il to Argentina, which has a longer cupula, 
with more pronounced teeth, and deciduous bractlets The proposed species 
does not appear to have the flagellate habit of P flaqdltin s The leaves are 
suggestive of P ctineifohus (RAP) Kichl, but in that species the flowers 
are solitary Weborbauor notes that the plant was parasitic on species of 
I tana Haught states, “ Pina } a slender semi-trailing plant growing nearly 
always on algauuba [Prosopis Umensis] The branches leach a length of 6 
to 8 feet Flowers are produced throughout the year, and are bright red 
The two species of Loranthaceae commonly found here [this and Pnlta- 
canthus obovatus] aie not infested by mseclH to any extent, but goats seem to 
prefer them to any other plant Goat-herders break pifia off trees with long 
poles for their animals ” 

Phrygilanthus tumbecensis killip, sp nov 

Frutex paiasiticus glaber, folia opposita, anguste oblonga, subfalcata, ob- 
tusa, sesbilia, mflorescentia laxe corymbosa, bracteolae tnangulan-ovatae, 
eoncavae, cupula patollifomns, remote denticulata, petala lineana, acuta 

Parasitic shrub, glabrous throughout, branches terete, drying dark brown, 
leaves opposite, narrowly oblong, subfalcate, 5 to 10 cm long, 1 5 to 3 cm 
wide, obtuse at apex, narrowed at base, Bessilo, 1-nerved with numerous ob¬ 
scure ascending secondary nerves, fleshy, inflorescence loosely corymbose, 
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the peduncles stout, squarrosc, about 1 5 cm long, the secondary branches 
opposite, stout, the flowers in three's, bractlets triangular-ovate, 2 to 3 mm 
long, concave, fleshy, subpersistent, cupula patelhform, 2 to 2 5 mm long, 
4 to 5 mm wide, remotely denticulate, calyx subcyhndnc, slightly exceeding 
the cupula, denticulate, petals 0, linear, 3 to 4 cm long, about 1 mm wide, 
acute, “fiery red with yellow point”, anthers linear, about 4 mm long, style 
about 4 cm long 

Type in the 11 S National Herbarium, no 1,420,154, collected in moun¬ 
tains east of Hacienda Chicama, Province of Tumbez, Depaitment 4)f 
Fumbez, Peru, altitude 500 to 700 meters, Febiuvry, 1027, by A Weber- 
bauer (no 76(>8) 

This is a much coarser plant than P limans, to which it appears to be 
most nearly allied The leaves are opposite and much bioader, and they have 
a \ cry blunt apex The inflorescence is few-flowered and the pet lls are larger 
All the specimens of Fxiranthaceae diseased in the present paper I have 
(ompaied with inatenal at the herbaria at Beilin 

Hesperomeles goudotiana (Dene ) lvillip 

Osieomtks qoudotiana Dene Nouv Arch Mas Hist Nat 10 182 1874 
Specimens examined Colombn Cundinnmarca Bogoti, Afutis 4328 
(Madnd, (J S N M ), (foudot (type, Pins), Tnana 1182 (Berlin, Pans, 
l 8 N M ), Peiez 1002 (U 8 N M ) 

T fully agree with Macbride, Schneider, and others that OsUomehs should 
he restricted to the II iwauan and Chinese speues 

Hesperomeles pachyphylla (Pit tion) kilhp 

Osleomelex pachyphyUa Pittier, Contr U S Nat Herb 20 100 1918 
Specimens examined Colombia Paramo de Buena Vista, Huila (Iroup, 
Central Cordillera, Pittier 1181 (US N M , type) Ecuador Piohincha 
Turubamba Valley, Ftnnin 298 (U S N M) AlangaM, Firmtn 610 (U S 
N M) 


Hesperomeles mtida kilhp, sp nov 

*rutex, ramis adultis einerois, glabns, jumonbus rufo-hirsuto-tomcntosis, 
folia late ovatu vel suborbiculat a, apice rot undata, basi cordulata, crenata 
vel crenato-serrata, supri mtida, pihs mgrescentibus tenuiter hirsutula, 
subtus in costi dense rufo-hirsutula, inflorcscentiae pauciflorae, fructus 
globosus, rubei, rufo-hirsuto-tomentosus, lobis calycis tnangulanbus acic- 
ulanbus 

Compact shrub, 1 to 2 meters high, the older branchlets cinereous, glab¬ 
rous, the younger rufo-hirsute-tomentosc, leaves broadly ovate or sub- 
orbicular, 1 5 to 2 5 cm long, 1 5 to 3 cm wide, rounded at apex, cordulatc 
nt base, short-pctioled (petioles up to 5 mm long, rufo-hirsutulous), 
crcnute or erenate-serrate, above lustrous and finely hirsutulous with 
blackish hairs, becoming glabrous, beneath densely rufo-hirsutulous on 
midnerve, loss densely so elsewhere, the principal lateral nerves 12 to 14 to 
a side, corymbs few (up to 7)-flowered, the branches densely rufo-hirsute- 
tomentoso, the common peduncle up to 8 mm long at fruiting time, fruit 
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globose, 5 to 6 mm in diameter, red, rufo-hirsute-tomentose, becoming 
glabrous except at top and bottom, calyx lobes triangular, 1 5 to 3 mm long, 
1 5 to 2 mm wide, acuminate, acicular, rufo-hirsute-tomentose 

Type in the U S National Must urn, no 1,353,547, collectca at edge of 
woods, near La Baja, Department of Santander, Eastern Cordillera of 
Colombia, altitude 3,500 meters, January 24, 1927, by E P Killip and A C 
Smith (no 18063) 

The nature of the indument on the foliage and fruit distinguishes this 
from II goudohana and II obtusifoka, species which it resembles in the 
general shape of the lea\es r l he plant is known as "mortifia,” and the fruit 
ib said to be edible 

Rubus bogotensis eglandulosus Killip, subsp nov 

Planta pilis flavcscentibus eglandulosis dense et molhter hirsuto-tomen- 
tosa 

Typem the V S National Heibanum, no 1,154,798, collected on the 
eastern slope of the Pftramo de Santurbfin, lowaul Mutiscua, Eastern Gor- 
dillera of Colombia, altitude 3,600 to 3,900 meters, February 20, 1927, 
by E P Killip ind A (’ Smith (no 19595) 

Acaciella curassavica Britton & Killip, sp nov 

trutex glaber vel sparse stngosus, folia 10-14 cm longa, pinms 2~7-jugis, 
foholis 6-21-jugis, obtusis, oblongis, ellipticis, vel supremis obovatis, capi- 
tula in paniculis laxis tcrminahbus, oblonga vel subglobosa, legumen ob- 
longum, 5-8 cm longum, 12-15 cm latum, inter semina lmpressum, ob- 
tusum, bast late cuneatum, semina lenticulina, suborbicularu 

Hluub up to 2 meters high, glabrous, or the young twigs and leof-rachis 
sparingly stngose, leaves 10 to 14 cm long, the pinnae 2 to 7 pairs, the 
rachilla very slender, the leaflets 6 to 21 pairs, oblong or elliptic (or the upper 
pair obovatc), membranous, dull, obtuse, or rounded, 4 to 9 mm long, the 
midvein slender, the lateral venation delicate, or obscure, heads in loose 
terminal panicles, oblong or subglobosc, in bud 4 to 6 mm long, peduncles 
1 to 1 5 cm long, nearly filiform, pedicels about 0 4 mm long, calyx about 
1 inm long, 5-toothed, corolla about/2 mm long, 5-lobed, stamens many, 
dibtinct, about 5 mm long, legume oblong, transversely forked-veined, ob¬ 
tuse, apiculate, impressed between the 5 to 8 seeds, 5 to 8 cm long, 1 2 to 
1 5 cm wide, the base broadly cuneate, the stipe 6 to 10 mm long, seeds 
lenticular, suborbicular, brown, faintly vanegated, about 3 mm in diameter, 
the raphe oblong 

Type in the herbanum of the New York Botanical Garden, collected on 
limestone rocks near Willemstad, Curasao, March 20 to 27, 1913, by N L 
Britton and J A Shafer (no 2943) Duplicate m U S National Herbanum 

Additional matenal examined, all from Curasao Killip & Smith 21039, 
21055, 21063, Bokhngh 5560, Curran & Ilaman 137, 251, 255, Rose 22014 

This species was recorded by Boldingh* as Acacia vtUosa (Sw ) Willd , a 
species endemio m Jamaica, and was thus referred to also by Urban, who 
noted, however, that it differed from the Jamaica plant in several details 


1 FI Ned W Ind 206 
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Dems amazomca killip 

I onihwai pm negtem>i8 ftwilh Journ Linn Soc 4 Suppl 98,1860 Not /to¬ 
rn negiensi? Benth 

Specimens examined Brazil Amazonas ltio Negro, Spruce 1671 (typo, 
Kew) Along Rio Negro, above Manuos, Killip o* Smith 30044 Man&os, 
Killip & Smith 30101 KAo Paulo de Ohvenga, Dutke 23400 ParA (lurupA, 
Ducke 17201 

One of the specimens which Mi Smith and 1 collected has mature fruits, 
the broad wings of which show that the species belongs to Dorn rather than 
to Lornho<aipu ? The legumes of the type specimen are not well developed 

Under The American Code of Nomenclature the name for this plant would 
be Degueha amazomca (not Dcqiulta negrensi s Taub ) 

Tropaeolum longiflorum Killip, sp no\ 

Hcrba scandens, ghihernma, stipuhio linearcs, subpcrsistentes, folia pel- 
tata, fere ad medium scptemlobata, lobib obovatis, apiee lationbus, rotun- 
datis, minute oilloso-mucronulatis, pcduncult longissnm quam folia multo 
longiores, calcsr cjlmdritum, conspicue nervosum, rectum vel subcurvatum, 
sepals, oblonga, pet il i spsthulata, subaequ ilia, sublrunc lta, submtegra, 2 
supenonbus coccineis, 3 inferionbus aunntiacis vems coccineis 

Scuident herb, glibrous throughout, stipules linear, vbout 3 mm long, 
collareous, subpeisistent, petioles 3 to 15 cm long, curhose, leaves 2 to 
* cm long, 2 5 to 4 cm wide, 7-lobed nearly to middle (lobes obovale, up to 
1 cm wide, rounded and minutely callose, mueronukte), peltate (propor¬ 
tion above i>eliole to below petiole about 7 1), papillose beneath, peduncles 
elongate, much exceeding the leaves, 12 to 13 cm long, flowers 4 to 5 cm 
lung, spur cylindne, 3 2 to 3 3 cm long, about 3 mm wide at throat, con¬ 
spicuously nerved, the tip straight or veiy slightly ciuvod, sepals oblong, 
8 to 10 mm long, 3 to 5 mm wide, obtuse, petals suml ir and subcqual, 1 3 
to 1 5 cm long, b to 0 mm wide, bubtiuncate, hubentire, the two upper 
bcarlcl, the three lower orange with bcarlct veins, all with dark brown veins 
at b ise 

Type in the U S N itional Herbarium, no 1,471,481, collected near Atac, 
RfoMdfeamcnc \ alloy, Province of lauja, Dcpaitment of Junln, Peiu, alti¬ 
tude 3,400-1,500 me teib, Apnl25, 1013, b\ A Weberbaucr (no 6641) 

The leaves of this species aie of the sune general outline as those of T 
sepU mlobum and T put put cum, though the lobes aie longer and arc broad¬ 
ened at the apex The floweis arc much larger, however, the spur being fully 
a centimeter longei, and the upperandtho lower sets of petals are more nearly 
uniform than in either of these relatives In leaf shape as well as in the size 
and form of the flowers the pioposed sj>ecies resembles T buolot , a repre¬ 
sentative of the Sorntu-uliata group of species 

Tropaeolum purpureum killip, sp nov 

Ilerba scindens, glabernma, stipulae hnean-subulatae, coducissimae, 
folia peltata, septemlobata, lobis rotundatis vel truncatis, mucronulatis, 
basi truncata, feubtus ghuca, flores 2 25 cm longi, calcar cylmdnco- 
conicum, basi subcurvatum, brunneo-rubrum, sparse purpureo-punctatum, 
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Bepala oblonga, petala Bpathulato-unguiculata, sepnlis longiora, apice crenu- 
lata, purpurea 

Scandent herb, glabrous throughout, stipules linear-subulate, 1 to 1 5 
mm long, soon deciduous, petioles 3 to b cm long, leaves 2 5 to 4 cm long, 
3 to 4 5 cm wide, 7-lobed (length of lobes nerves 1 1), the lobes rounded 
or truncate, mucronulate), peltale (pioportion ibo\e petiole to below petiole 
about 4 1), cpapillose, glaucous beneath, flowers 2 to 2 5 cm long, spur 
cyhndnc-comeal, about 1 2 cm long and 3 5 mm wide at throat, slightly 
curved at tip, biownish red, sepals oblong, 8 to 0 mm long, about 5 mm 
wide, obtuse, brownish red, pot ils spatula! e-unguiculate, crenulate at apex, 
purple, 5 to 6 mm wide, the upper ibout 1 cm long, the lower about 1 5 cm 
long 

Type in the horbuium of the Field Herbarium of Naturd History, no 
605,323, collected at Maicapata, Piovince of Quispicanchi, Department of 
Cuzco, Peiu, altitude 3,200 motors, February 15, lb, 1929, by A Weber- 
bauer (no 7788) Duplicate it Beilin 

This species comes ne.irest T ouialtflomm Hook f and T stpUmlobum 
Ileilb , diffenng from both in having purple, rather than yellow or yellowish 
red petals, a coloring found more usudly in species of the Sa mUt-nliata 
group The flowers appe ir to be rather similar in shape to those of T < rcnati - 
jlorurn, (hough they are much smaller The le i\ es are 5-lol)ed in that species 
From T sepUmlobum, a species of eenti ll Kcuador with leaves of similar 
outline, T purpuieum differs further in the crcnvtc petals 

Mabea acutissima Ivilhp, sp no\ 

Arbor giacilisglabernma, mflorcscentia except a, folia hnean-lanceolata, ad 
apicem subabrupte et aculissnne eaudata, Imsi subrotundata, minute ven- 
ulosa, supra mtidula, subtus glauceseentia, paniculae ramuli cP glabernmi, 
umbclliformes, 3-flores, pedicolhs hhformibus, elongatis, hracteis hnenribus, 
utnnque glandula nigra oblonga ornatis, si pahs late tnangulanbus, cgland- 
ulosis, sepalisvovato-Ianceolatis, eglandulosis, stamina ca 10 

Slender tree about 6 meters high, glabrous tliionghout, leaves lineai- 
lanceolute, 5 to 8 cm long, 1 to l 2 cm wide, subabruptly tipenng to a 
long and very sharp point (this 1 5 to 2 cm long, up to 2 mm wide), sub- 
rotund at base, shoit-petioled (petiole filiform, about 2 mm long), minutely 
serrulate, bright green and lustrous above, glaucesccnt bcncith, pamclo 
7 to 9 cm long, 2 to 3 cm wide, deep red, the cP branches glabrous, bi- 
glandulai at base, the glands oblong, up to 2 mm long and 1 mm wide, 
black, 3-flowered, the flowers pedicellate, the pedicels filiform, 1 to 1 3 
cm long, minutely puberulent, ovate, the bracts about 3 mm long, flowers 
cf 2 to 3 mm wide, deep red, the sepals broadly triangular, 0 5 mm long, 
subobtuse, eglandul ir, sepals 9 ovate-lanceolate, 2 to 2 5 mm long, 1 mm 
wide, acuminate, eglandular, ovary ovoid, puberulent, style 1 2 to 1 4 cm 
long, puberulent, stamens about 30 

Type in the U S National Herbarium, no 1,518,780, collected at Tu- 
tunendo, 80 kilometers north of Quibd6, Intendeneia del Choc6, Colombia, 
altitude about 80 meters, May 19, 20, 1931, by \V A Archer (no 2133) 

In the monograph of the genus in Das Pflanzenreich 1 this species keys out 
* IV 147* 25-42 IU1J 
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to the group of Umbelluhftrae, species lb to 19 hrom these four species it 
differs in having very narrow leaves, which more closely resemble those of 
M an gush fob a and M longifolta 

Buettnena flexuosa Killip, sp nov 

Frutcx espinosus, ramuhs juvemlibus flexuosis, crassiB, subhexagoms, 
0-iostutis, ferrugineis, sparse vel dense hirsutulis, folia lanceolata vel 
ovato-lanceolata, acuminata, basi rotundata, denticulata, quinquenervia, 
utnnque ferrugmeo-toinentosa, mflorescentia subpamculata, pedicelhs 
tenuibus, flonbus parvis, calyx campanuhfus, lobis lanceolatis, cucullus 
pctalorum obtordatus, ligula filiformi, glabra 

Shrub 3 to 4 meters high, spineless, the branchlctb obscurely b-anglcd, 
6-costate, ferruginous, sparsely to densely hirbutulous, petioles 1 to 3 cm 
long, ferruginous-villous, leaves lanceolate or o\atc-lanceolate, 6 to 9 cm 
long, 2 to 5 cm wide, acuminate at apex, rounded at base, denticulate, ]5- 
ncrved (nerves impressed above), densely fcrruginous-tomentose, inflores¬ 
cence axillary, suhpamculate, about 2 cm long, the pedicels slender, 2 to 
3 mm long, calyx tube campanulate, about 1 5 mm long, 3 mm wide, the 
lobes lanceolate, 3 imn long, 1 5 mm wide, acute, petals about 1 mm long 
exclusive of a filiform glabrous hgule 2 mm long, stamen tube about 1 mm 
long 

Type in the herbarium of the New York Botanical Garden, collected at 
Loja, Kouadoi, November 12, 1876, by 10 Andr£ (no 4435) Andres K870, 
from the same locality, and K879, from Chuquinlnrnba, Ecuador, both be¬ 
long to this species 

In the general shape of the leaves and in the dense mdument this species 
is suggestive of H mollis IT B K and B hirsuta It & P , both of which are 
spine-beanng In addition, B molhs has deeply cordate leaves and a dif¬ 
fuse inflorescence 


Abatia macrostachya Killip, sp nov 

Frutex ubique btellato-pubescens, folia o\ala, apice acuta, basi aunculata, 
crenato-serrata, laeemi tcrminales laxiflon, pedicelhs tenuibus, 1 5-2 cm 
longia, dnaiicatis, in fructu prope medium gemculatis, colycis segment a 
anguste lanceolata, apice subulata, interne glabra, stamina fertiha ca 35, 
sfenhbus crobernmis, fructus subglobosus 

Shrub, the branchlets terete, finely floccose-tomentose with stellate 
yellowish-white hairs, leaves ovate, 10 to 18 cm long, 6 5 to 10 cm wide, 
acute at apex, auncuhr at base, crenate-serrate, membranous, sparingly 
stellate-hirtellous above, densely btellate-floccose on the principal nerves 
beneath, the petioles 2 to 3 cm long, quadrangular, racemes terminal, 
loosely flowered, 20 to 25 cm long, 5 to 6 cm in diameter, the rachis sub- 
hexagonal, stellate-floecose, the pedicels slender, 1 5 to 2cm long, divaricate, 
at length geniculate near middle, the upper half ascending, calyx 4-parted 
nearly to base, the begments narrowly lanceolate, 7 to 8 mm long, 2 5 to 3 
mm wide, attenuate to a subulate apex, flavo-stellate-tomentose without, 
glabrous within, petals none, fertile stamens about 35, the filaments filiform, 
about 5 mm long, the anthers narrowl> oblong, nearly 1 5 mm long, sterile 
stamens very numerous (several hundred?), capillary, about 4 mm long, 
ovary glohose-comcul, densely flavo-stellate-tomentose, style subulate, 7 
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to 8 mm long, glabrous, fruit subglobosc, 5 to 6 mm m diameter, densely 
flavo-stellate-tomentose 

Typo in the IJ S National Herbarium, no 604,397, collected between 
Yanamechi and Amaibamba, Department of Cuzco, Peiu, June 19, 1915, by 
O F Cook and C! B Colbert (no 1136) Ako represented by lleirera's 1508, 
from the ITrubamba V alley, in the same department 

This is evidently a very handsome plant, with its long racemes of flowers 
The pedicels of the individual floweis are much longer and more spreading 
than in the other aperies of this small genus 

Tumera ulnufoha senssima Killip, forma nov 

Caulis pihs brunneis adsccndentibus den-u vestilus, folia obovat i, acuta, 
minute denticulata, dcntibus mucronulitis, pilis albidis ubique denwssime 
sencea 

Type in the IT S N itional Heibarium, no 1,351,104, collected on the 
Mesa de los Santos, Department of Sant mder, Eastern Cordillera of Co¬ 
lombia, altitude 1,500 meteis, December 12, 1926, b> h P killip ind A C 
Smith fno 15179) 

This plant is far more densely scrueous than any of the variants of the 
polymorphic species T ulmifohn The toothing of the leaves is much finer 
than in most of the v arunts 

Cajophora smithn Killip, sp nov 

Planta scandens, tiulis villosulus, sparse retrorso-setulosus, folia lnncoo- 
lata, supra medium pinnatilobata, infra medium pinnatipartita (segments 
jugi infami petiolulatis), supia scabnda, subtus minute villosula, ovarium 
subcomeum, dense setosum, lobi uilycis iineares, petala cymbifonnia, 
squamae saccato-convcxae, oblong ie, apice incrassatae, bicornes, tnnen es, 
prope medium doisi appendices 3 obhuiteolatas aeutas albas gerentes, 
staminodia ad quarnque squamam 2, faleiformi i, papillosa, apice filifoimi i, 
stamina ca 80 

Herbaceous vine, stem sparsely and minutely villosulous, very sparingly 
setulose with minuteretiorse hairs, petioles 2 to 3 5 cm long, leaves lanceo¬ 
late, 5 to 7 cm long, 3 5 to 5 cm wide, pinnately lobed in upj»er half, pin- 
natisect to rachis in lower hilf (lowermost pair of segments petiolulate, the 
segments ovate or lanccohte, dentate, the terminal segment dcnticulde), 
scabnd above with short appressed hails, finely villosulous beneath, pe¬ 
duncles about 1 cm long, vor> blonder, ovary obcomc, about 7 mm long, 

5 mm wide at apex, densely setose, calyx lobes hneir, about 1 cm long, up 
to 1 mm wide, petals cymbiform, 1 cm long, 7 mm wide, villosulous and 
sparingly and weakly setulose without, orange, scales green, s iccate-convex, 
oblong, 4 mm long, 1 5 mm wide, strongly thickened at apex, 2-homed, 
3-nerved, bearing dorsally near middle 3 oblanoeolate acute white append¬ 
ages about 2 mm long, 0 8 mm wide, staminodia 2 to a scale, falciform, 
about 5 mm long, papillose, white, filiform at apex, stamens about 80, 5 to 

6 mm long, the anthers ovite 

Type m the TJ S National Herbarium, no 1,358,846, collected at Car- 
papata, above Huacapistana, Department of Junln, Peru, altitude 3,000 
meters, June 7, 1929, by K P Killip and A C Smith (no 24419) 
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Apparently this species comes nearest to the ArgentinanC clavata in Urban 
and Gilg's monograph of Loasaccae, because of the general shape of the ap¬ 
pendages of the stales In C ilorafa these are said to be filiform, narrowly 
laminuhform-dilatcd at the apex, thus diffenng from those of the proposed 
sjienes T he leaves of that species, moreover, .ire ovate 


ZOOLOGY —A new sea-urchin from Flonda 1 Austin H Clark, 
U 8 National Museum 

While working .it the Dry Tortugas 1 iboratory of the Carnegie 
Institution of Washington Mr P Powers of the University of Penn¬ 
sylvania obtained sonic specimens of a fine new species of Astropyga 
which he was so kind as to submit to me foi study 

As at picsent undeistood, the genus A stiopyqa includes two species, 
A radiata, langmg from Zanzibai to the Hawaiian Islands, w r hich 
was beautifully figuied by 8obn as Echwnunthm major in 1758 and 
described by Leskc as Cidaris radiata in 177S, and A pulvmata , oc¬ 
curring on the west coast of Mexico and (Yntial Ament a, which was 
desenbed by Lainaick under the name of CuUmtes pulvmata in 1816 
The disco\eiy of a thud species of this inteiesting genus of huge and 
conspicuous liltoial sea-urchins in Flonda watcis at this late date is 
thercfoie a mattei of no little interest, and this interest is increased 
by the fact tint, with the sole exception of Ttipneustes esculentus 
which sometimes slightly exceeds it, this new speues is the largest 
of the legulai echinoids in the shallow waters of the tiopicul Atlantic 
The new species from Flonda may he called 

Astropyga magmfica, sp nov 

1 oiiihty ■—South of Dry Toitugas, Honda, 48 fathoms (88 meters), col¬ 
lected by Mr P Powers 

Dtagno&is - Related to A pulvmata but with t he ambitus circular instead 
of rounded pentagon'll, with longer spines, which reach slightly moro than 
half the diameter of the test in length, with a smaller peristome, and with 
only the outermost column of tubercles in each intcrarnbuhcrul area fading 
to reach the peristome The color is uniform purplish black throughout 
The tebt is 145 mm in diameter and 52 mm high, thm and flexible, the 
plates interiorly with abrupt deep circular or oval pits corresponding to the 
primiry tubercles, these pits becoming very numerous on the actinal sur¬ 
face The oculogemtd ring and the biro forked lines extending outward 
from the genital plates are deeply sunken so th it the inner two-thirds of the 
ambulaci.il areas on the abactinal surface are much swollen The whole 
anim il is covered with rather thick soft skin 
The longest primary spines are about 75 mm long, it is impossible to 

1 Published with the permission of the Secret uy of the Hmithtsonmn Institution 
Received September II, I OH 
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estimate their length exactly as all of them are broken off at some distance 
from tho tip The interior of the spines is filled wit h a rut her dense calcareous 
network so that they appear solid The spines increase in diameter slightly 
and very slowly from the base for a distame of about 20 mm , then remain 
uniform for some distamp, finally tapering gradually to the tip In section 
they are circular at the base, becoming trans\ersely oval outward and often 
considerably flattened distally At t he base they bear 20 24 sharply rounded 
ridges which a little wuy above the base break up into rows of elongated 
scales with overlapping distil ends Distally these scales gradually bccomo 
more and more oblique, finally making an angle of about 30° with the axis 
of the spine They show a m irked tendency to become arianged in irregular 
verticils 

In tho interambulacra I ireas on the actm il surface the outermost column 
of tubeich s ends abruptly about one-third of the distance from the ambitus 
to the peristome, but the next column cuives inwird and reaches the peri¬ 
stome There are 12 columns of tubeiclos in eich inteiamhulacnl area at 
the ambitus 

The diamctei of the ictinal system from the apex of one genital to the 
outer border of the opposite ocul ir is 28 mm The diameter of the periproct, 
within the ring of encircling pi tteH, is 11 mm 

The diameter of the peristomal aiei is 42 mm 

Type specimen —Cat No K 3125, C S National Museum A second large 
specimen is entered under No h 312b, and two small ones under Nos 
K 3127 and F3128 

Notes - -Two young individuals 58 mm in diameUr and 18 mm high and 
49 mm in diameter and 16 mm high, resemble A puhnnata more closely 
than do the adults Thou form is pentagon il with broadly rounded ingles 
The color (in fomnlin) is light reddish buff actinally becoming blighter 
pinkish in the mterradial areas abaetmally Abactmallj the bare central 
portion and the baic lines ridiatmg from it are deep purple, this color being 
continued outward along the sides of the ambuher.il areas .is a progressively 
narrowing margin as far as the amitus, and ftkther as a much lighter pinkish 
line to the penstome Along this band bordering tho ambulacral areas is a 
senes of conspicuous brilliant blue spots, one to eich plate The spines are 
very light dull greenish with several nairow bandh of bright pinkish-purple 
or sometimes moic or less deep purple Abaetmally the ambulacral areas 
within the dark border are duller and less pinkish than the intermibulacral 
areas The ambulacral pores are arranged in a single irregular column 
There are six columns of primary tubercles m e ich interambulacial area at 
the ambitus 

Itemarks —This species is veiy readily distinguished from all the other 
sea-urchins of the tiopical Atlantic In its general appearance and blackish 
color it suggests Centrechmus (or Diadema) anhllaium, but it is at once 
differentiated from this species by its much shorter and more slender solid 
spines and its thin and flexible test, tho inner side of which is deeply pitted 
The young are very easily recognized by their conspicuous color pattern 
and by their form 

This species should be compared with A uuliata, but no comparable 
specimens of that form arc available 
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ZOOLOGY — Two fiew parasitic worms of Didelphys aunta Skrjabi- 
nofilana pricei n s p and Gongyloncmn maisupiahs n sp 1 
Zeferino V\z and Clemente Pereir, Instituto Biologico, Sao 
Paulo, Brasil (Communicated by Benjamin Schwartz ) 

Dr Flavio da Fonseca of the Instituto Butnntan, S Paulo, has 
kindly sent us foi study three lots of nematodes collected during 
post-moitem examination of Didelphys aunta One of the lots con¬ 
tained some specimens of a Mctastiongyhdac, Heterostrongylus 
heterosirongylus Trnv assos, 2 1925, taken from the lungs The contents 
of the second lot weic taken from the subcutaneous tissue and proved 
to be n new filaud woim The thud contained a few specimens of a 
Gongylonema which appeal to us to be a new species 

Skrjabinofllana pncei n sp 
Fig 1 

This new species can be included in the genub SIijabinojilaria erected by 
Truv isbos, 1025, for i Aland worm parasitic in the subcutaneous tissue of 
the opossum S put a is distinguished from $ sbjabini by the following 
characteib (lj shipe of the anterior extremity, (2) absence of buccal capsule, 
(3) position of the \ulv<i, (4) Irifid tip of the t ill in 8 pncei, (5) absence of 
caudal alae, (6) number of caudal papillae 
Length male 27-30 mm , female, 45-70 mm 
Tluckncbb male 0 14 mm , female, 0 2 mm 

Anterior extremity somewhat enlarged ('uticle thm and smooth, lateral 
flanges absent Mouth simple without bps, but surrounded by a small 
chitinous peribuccal ring, buccal capsule absent Near the tip of the tail in 
each sex theie is laterally a pair of small cuticular appendages gn ing the end 
of the tail a trifid appeurincc Oesophagus dnided in two portions the 
anterior one mensunng 0 Ib-0 5 mm in length, and the posterior 0 7-1 01 
mm , sometimes there is no very clear line of demarcation between the two 
parts 

Male —Posterior extremity spirally rolled with four pairs of preanal pa¬ 
pillae and two pairs of post anal near the anus ('audal alae absent The anus 
is situated about 0 13 mm from the tnfid posterior extremity Spicules un¬ 
equal, the larger one measuring 0 lb-0 18 mm and the smaller 0 13-0 14 mm 
Female —Opistodelphys, o\o\ lviparoiw The \uh a is 0 9-1 4 mm behind 
the anterioi end The vagina is 0 b mm long and directed backward The 
anus is situated 0 i mm from the posterior end 
Host — Jhdelphys auula Wied 
Location —Subcutaneous tissue 
Geographic distribution — S Paulo, Brazil 

Type* and cotypes - -Helminthological collection of the Instituto Biologico 
de S Paulo, No 1490 Paralypes U S N Museum helminthological collec¬ 
tion No 32533 

1 Received September 14, l*Hi 

■Comp Reud Hoc Biol Paris 93 12 r >j 192i 
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a 

tiK 1 Skrjabinojilfina prtm a , anti noi md of female, b and c, 
posterior end of female, d, postoiior end of male 


Gongylonema marsupialis n sp 
1«'ir 2 

Two well preserved female specimens and (ho anterior portion of another 
are the only material on which our description is based It is possible that 
this species is a synonym of u Gongylonema already known, we have created 
it based on differences in the host and the geographic distribution Only when 
male specimens have been studied can we say whether this new species is 
valid or not 

Female —Length 37 mm Thickness 0 26 mm Mouth surrounded by 
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small dorsal and \ entral bps Cuticle thick, with transverse striations, bear¬ 
ing in the ocsoph lge il region of the body a number of rounded or oval cutio- 
ular plaques arranged in three longitudinal rows on the dorsal and ventral 
parts Cervical alae symmetrical and lelatively broad, extending anteriorly 
to within 0 31 mm of the extremity 

The pharynx is \ery bhoit, measuring 0 049 mm in length The muscular 
portion of the oesophagus measures 0 74 0 8 mm in length by 0 04 mm m 
breadth We cannot distinguish the posterior glandular portion of this 
organ Nervous ring 0 52 mm from the anterior extremity 

The vulva is situated towards the posterior extremity, 4 2 mm from the 
tipof the tail The short muscular ovejectorisdneded anteriorly The uterus 
is entirely full of numerous little eggs, coils of uterine complex extending near 
the anus The anub is situated 0 22-0 24 mm from the very blunt posterior 
extremity 

Host—Ihdelphys auntu Wied 

Location —Mucous membrane of the oesophagus 

Geographic distribution - S Paulo, Brazil 

Allotypes —Institute Biologicode S Paulo hclminthologic il collection No 
1220 



Fig 2 —Gongylonemn marxujttalts a and 6, anterior ead, c, posterior end of female 


ZOOLOGY —An annotation on the nematode genu h Pontonema Leidy 
1865 1 N A Cobb and G Steiner, Bureau of Plant Industry 

Joseph Leidy described in 1855 and again in 1856 a new genus of 
free-living nematodes which he called Pontonema, and to which he re- 

1 rho figures for thu paper wore prepared by Josephine F Dan forth and Plorence 
M At bin, and technical assistance was given by Edna M Buhrer, all of the Divuuon 
of Nematology, Bureau of Plant Industry Received October 21, 1933 
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ferred two species, P mediation and P mannum TJnfoitunatcly 
Leidy’s incomplete characterization of the genus and the two species 
did not allow later observers to recognize or place them properly In 
1927 a revision of the nematodes still a\ailnble in Leidy’s various 
collections was published by Walton In this icvision Pontonema 
vacillation was icfened to the guius Oncholaimus Dujaidm and the 
species lcdesciibed, P mannvm was transferred to Enoplus About 
that same time, the senior author, in connection with investigations 
on nematodes from the New England coast, found it desirable to dc- 
teinune, if possible, the exact standing of the two forms 

Fiom the rcdesmption by Walton (4) it may well be seen that 
Pontonema vacillation belongs to the Oncholainih but its membership 
in the genus ()nchalaimu<t proper seems doubtful Vs to Enoplui 
mannu\ as redescribcd by Walton a more detailed characterization 
also seemed necesbary to properly differentiate the form from other 
species Such a revision was made possible thiough the courtesy of 
Dr J Percy Mooie of the University of Pennsylvania, to whom w r c 
express our thanks 

THE GENUS roMONtMV UMD\ 1855 ( — l'AKONC HOLUMtS 
MU1UFV 191b) 

Reexamination of the type material collected by Lcidy proven! that Pon¬ 
tonema vacdlatum belongs to the genus Pmoncholaimm Filipjov 1916 The 
latter genus is therefore a synonym of Pontonema which is now reestablished 
and diagnosed as follows 

Onchol uminue with an antenor circle of six papillae and a posterior circle 
of ten short set le on the head, with three teeth in the buccal cavity, the two 
sulnentral ones of bymmetncal position, equil size, and both larger than 
the dorsal one Buccal cavity of strict dorso-ventnl symmetry Fail short, 
obtuse, curved Female apparatus arnphidelphic (iubernaculum well de- 
v eloped 

r I ype Pontonema vanllatum I^eidy 1855 1 

KhDFht HIPTION OF PONPONEM V V UlLldltM LLIDV 1835 

The body taperb slightly toward the head end, the tail of both sexes is 
shoit and obtuse, (fig lc, e, f) somewhat digitate in the male The smooth, 
transparent cutiolo is 6-7/* thick There are six flap-like lips, each with a 
papilli at its base (fig la) In addition there aie ten short cephalic setae, 
of which one occurs m each lateral and two in each submedial sector Short 
somatic setae also occur in longitudinal senes in the oesophageal region of 
the body The inconspicuous amphids are situ ited opposite the point of the 
dorsal tooth 

The buccal cavity is of typical shape, about 38 43/* wide and 75-85/* long, 
and the three teeth aie placed as shown in fig Id As in related forms the 

* Paroncholatmus vulgarxi (Rastian 1 SO'V) wan drclared type of the genus by Fihpjev 
in 1010 
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oesophagus is of cylindncal shape, increasing somewhat postenad in diam¬ 
eter It is surrounded by the ner\c-nng at about 0 5-0 6 mm from the an¬ 
terior end The position of the caudal glands was not made out, but is 
undoubtedly preanal, as in other members of the group, their outlet, the 
spinneret, is very minute (fig le, f) 

The excretory pore opens about foui and one-half times the length of the 
buccal ca\ ity behind the head end 

The female apparatus is umphidelphic, with a huger posterior branch 
This inequality in the si/e of the two branches is especially noticeable by the 
number of smooth, thin shelled eggs in the two uten, the anterior containing 
up to eleven, the posterior up to twenty-four These eggs are oval, measure 
45X53/i and are apparently deposited unsegmented The ovaries ire rc- 
flexed 

In the male, the spicula aie quite slender ind of much simpler form than 
the gubernaeulum, which, as shown in fig lg, is of complicated structuieand 
almost is long as the spicula themselves A pur of Urge pieannl papillae is 
located a shoit distance anteriad of the unus, ind f nther forward, at about 
twice the spicula length in front of the anus, a ventromedi in supplement is 
present (hg lc and fig lb) A number of papillate structures is furthermore 
spread over the male t ul and also as a preinal \entrosubmedial series (fig 
1 () 
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Habitat - Kennebunk Port, Munc 

Diagnosis —Pontonema with the till slightly longer than the anal body 
diameter with very short cephalic setae, wilh amphids opposite the point 
of the dorsal tooth, with the excretory ]*>ro it about four and one-half times 
the length of the buccil cavity lx hind the anterior c nd, with a longer pos¬ 
terior blanch of the amphidclphic fern ilc apparatus, with gulxrnuula onl\ 
slightly smaller in size than the spicul i ind also in the male with a pair of 
slightly submedial papillae in front of the anus 

HKDRS( KIPTION O* LNOPLUS MAUINUS (l HD1 18.35) 

WALTON 1927 

1 he cuticle ib thin, measuring on the head only 5 5ju, in the oesophageal 
legion 8/i It is traversed by fane transverse stnae The head is set off by a 
fine line, a suture, as in other Enoplids, about two-thirds head-width back 
There are ten cephalic setae —one in each lateral and two in each submedial 
sector The latter are of unequal size, the longer one measuring about 22ju, 
its companion being about one-thud shorter A few short, small setae are 
scattered in the oesophageal legion and on the tail Around the oral opening 
six lips are seen, obscurely grouped in pairs Each of the bps bears a mammi¬ 
form papilla In the buccal cavity the three equal, yellowish, slightly arcuate 
mandibles of 15/i length have their normal position, one dorsal and one in 
each vcntro-submedial sector Each mandible, 35 p long, has two slightly 
retrorse, distinctly separated prongs Antenorly each mandible is about 16 m 
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wide hut tapers po&tenorly rather regularly to its blunt end which is exactly 
opposite the aforementioned encircling suture The lip region is supported 
by a refractive transverse tnangul ir framework, serving for the attachment 
of the powerful buccal muscles The small amphids occui a shoit distance 
behind the lateral setae, then ellipsoidal, transverse openings are about 
12/i long Their opening loads into a pouch-1 ike structure behind which 
follows a fusiform c mty containing the bcusill i 

As in other hnopli the three oesoph ige il glands empty neai the base of the 
mandibles into the alimentary tract No ocelli or pigment spots weie seen 
on the oesoph igus, but long preservation of the matenal may have caused 
then disappearance 

Behind the buccal cavity the oesophagus is about throe-fifths, at the 
ner\e-nng about one-half md at the hisc igain threr-fifths as wide as the 
corresponding portion of the body The later il chords opposite the middle 
of the oesophagus aic about onc-llurd us wide as the Iwnly, whereas in the 
middle of the nematode they seem to be more nearly half the corresponding 
body width The numbei of cells m iking up the intestine in a cioss section is 
estimated to be about 20, i few sc ittered intestinal cells are considerably 
1 ugcr than the rest The rectum is about as long as the anal body diametei 
The bise of the tail tapers conically and thence onward it may be said to 
be Mibcylmdroid in the posterior two-fifths, although the terminus is slightly 









JANUARY 15 , 1934 SCHMITT NOTi,B ON PYGNOGONIDS 


61 


swollen A spinneiet forms the opening of the laige tubular outlets of the 
caudal glands 

The inconspicuous excretory pore is located halfway back to the nervc- 
nng Vulva slightly raised, vagina leading in at right angles, female apparatus 
amphidclphic, ovaries roflexed Three to four eggs, each about as long as the 
body is wide and two-thirds as wide as long, are contained in each uterus 
The egg shell (l 2/i thick) scorns to l>e smooth 

The male his two equal, rather flatly arcuate spicula, about two-thirds 
as long as the tail, they tape r thioughout their length A double gubernacu- 
lum is about one-fourth as long as the spicula and a telamon slightly longer 
The single tubular supplement (()5X15 m) is located about twiec the length 
of the spicula in front of the anus Its length is about one-third the cor- 
lesponding body width and it hunts an ingle of about 45° with the body 
axis About one hundred posteriorly < ontinuous oblique copulatory muscles 
(ihout 12 fi wide) occur for a distance in front of the anus equal to 2-3 times 
the length of the t ill A few ire located behind the anus 
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Habitat —Kennebunk Port, Maine, md in oyster bed, Atlantic City, New 
Jersey 

Diagnosis — Enoplu s resembling E Imvis Bastian, 1865,but differing from 
it by laiger size (8-0 inm instead of 4 -5 5 mm in E brevu>), by a slightly 
shorter tail in the female, by legularly tapering spieuli and by a more 
slender and smaller piennal supplement in the in ile 


MlkRVTVKh ( 11LD 

1 rniur\,I N / es nimatodt ilibris coni ui us dans hi collections flu \fuite Zoologiqu* 

de l* XcwUmu Inifitnale tits Sneiieea dt Pftrngrnd Annuaiio Mus 7ot»l Acad 
Imper biienrcs 21 59-110 1010 

2 I eid> , Joseph Contnbntiona touairiv a knouUdgt of tht mat me invtrtebrate fauna 

of the euaitH of Hhodi Inland and A tti hrstif Acad Nat Sci Phila Pioc 3 H5- 
152 1S55 

1 1 Min, Jom>ph \ si/nopnu of mlozoa nnW wme of ihttr tcUp-congtnera, observed by 
tfu author Arad Nat 8c l Phila Pror 8 42-58 1850 

4 \\ At ion, Ahthuh C 1 4 icriaton of the nematoties of the l tidy collection i Acad Nat 
Sci Phila Pioc 79 49-103 1927 


ZOOLOGY —Notes on cettnm pginogonids unhiding descriptions of 
two new speae & of Pycnogonum 1 Waldo L SttiMirr, U S 
National Museum 

\long with vanous collettions of mvertebiatcs received at the 
National Museum, there are a number of pycnogomds which seem 
worthy of record Included arc two apparently new species of Pycno- 

1 Published by permission of the Secretary of the Smithsonian Institution Re¬ 
ceived November 3, 19ii 
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gonum , P rickettsi and P hancocki The first of these new species 
comes from Pacific drove, Monteiey Bay, California, where it was 
collected by the donor, Mr E V Ricketts, ownei and dnector of the 
Pacific Biological Laboratories The second was taken in the Gala¬ 
pagos Islands in the course of the lccent suivey of that zoologically 
unique group of islands by Captain G Allan Hancock, of Los Angeles 
and Santa Maria, California, sponsoi and leader of the Hancock 
Galapagos Expedition of 1933 This second new species is here pub¬ 
lished in advance of the moic complete account of the results of the 
expedition in order to make this interesting find known without de¬ 
lay 

Pycnogonum nckettsi, new species 

So far as I am aware, this is the first reticulated Py(nogonum found in the 
northern hemisphere The proboscis is nearly as long as the first three trunk 
segments taken together, and is about half as wide as long 

Measured Lcross the crungors the first trunk segment is almost twice as 
wide as long in (he median line, the width across the ciurigers of the third 
segment is equal to the length of the first two segments, the width of the 
second segment is intermediate between the first and third r I he first seg¬ 
ment is about as long as the second and half the third taken together, the 
third is less than half the first in length and from two-thirds to three- 
fourths the length of I he second 

The abdomen is a little longer than the fourth segment and the fused por¬ 
tion of the crungers forming part of it taken together, it extends posteriorly 
as far as the first coxae of the last, fourth, pair of legs and its width is ap¬ 
proximately equal to half its length 

The oculiforous tubercle arises i little behind the anterior margin of the 
segment, it is cylindrical, more or less rounded above, with the suggestion 
of a small"granular' 1 tip or apex, and carries no accessory spines or tubercles 
either before or behind, the eye spots are faintly marked, of just slightly 
deeper and darker color than the body, and not at all as conspicuous as in 
the drawing On the "neck" of the first segment m line behind the ocuhferous 
tubercle is a stout conical, somewhat apically pointed spine, which is per¬ 
haps half again as high as the ocuhferous tubercle, similar but stronger 
spines top the second and thin! segments, that on the second is the largest 
of the three The third is intermediate in size between the first and second, 
the dorsum of the small triangular portion of the fourth segment proper is 
but slightly convexly raised medially, forming in Home specimens more than 
in others a low, blunt, rounded and rather inconspicuous eminence 

The lateral processes of the body or crungers are subequal to the first coxae 
in length, except that the first pair are a hide longer than the corresponding 
coxae and the last pair, which bulk less than half, or only a third the sice 
of the subjoined coxae Each crunger is aimed at the middle of its upper 
distal margin with a well formed small spine or conical tubercle, these 
spines or tubercles decrease in size and height from last to first, the first are 
very small yet distinct and noticeable, the last pair are stouter and loss spine- 
like, the others are intermediate in size and form Similar stouter and larger 
tubercles are located on the distal margin of the first coxae of corresponding 
ambulatory legs, those on the first coxae of the last or fourth legs, are each 
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somewhat curved backward and outward, those on the first coxae of the 
third lefts are less curved than those on the fourth pair and like the spines or 
tubercles toppinft the crunfters, they also dccreise in size and prominence 
back to front, but individually each pair is slightly larger and Btouter than 
the corresponding spines on the crurigers 

The second and third coxae of the ambulatoiy legs are without any par¬ 
ticular armature, they are swollen or expanded distally, the first coxae of 
each leg appear soniewhit nodulose, in doisul view at least All of the joints 
of the walking legs are roughened, more oi less tubercular-granulate on the 
upper or outer suiface, above, the distal margin of t he femoral and first tibial 
joints are armed each with a pair of juxtaposed, stout, conical, lumpy, tu¬ 
bercles, the tibial pair of which is smaller than the femoral, similarly placed 
on the second tibial joint is an inconspicuous pair of small tubercles or 
nodules, between eich of these se\eral pairs of tuliorcles or nodules on the 
femoral and tibial joints arises a stout seta or hair 

In length the second tarsal joint of the third nght leg about equals the 
second tibial joint and the first tarsal taken together, the terminal claw is 
about half, more or less, the length of the second tarsal joint, beneath, the 
first and second tarsal joints have a fairly dense fringe or multiple row of short 
spinules, similar spinules fewer in number and less definitely in rows occui 
on the under side of the second tibial joint, and some few scattered Hpinules 
are to be found here and there on the lower surface of the firbt tibial joint, 
and even more sparingly on the femoral joint 

Type and distribution —One of two male specimens taken "from an 
anemone, probably Metndium , brought in by a ‘dragboat* from deep water 
(60 fins ), Pacific drove, March 31,1925,” by Mr Ricketts has been selected 
as the holotype It is slightly the larger of the two, and measures approxi¬ 
mately proboscis, length 3 mm , greatest width, 1 2 mm, length of trunk 
to base of posterior ciurigers, 3 mm , abdomen 0 9 mm long The largest 
specimen of this species at hand is a female, which is but very little larger 
than the type It has the proboscis 3 5 mm long by 1 5 mm wide, and trunk 
4, and abdomen about 1 1 mm long (measurements approximate) Regard¬ 
ing it, Mr Ricketts says, "The laige female was taken June 24, 1925, in 
40-50 fms , mud bottom, off Pt Davenpoit, about 14 miles N W of Santa 
(’ruz on an anemone or Polymces shell 
“It is interesting to note that Pyrnogonum stearnw occurs almost invari¬ 
ably on Metndium on wharf piling, on barnacles that also have Metndium , 
or on Hunodactin in the tide pools, whereas the other larger [new] species of 
Pycnogonum seems to occur also in connection with Metndium , but entirely 
on the giant Metndium from deep water Ideologically, as well as taxonomi- 
cally, it would appear that these two Pycnogonums are closely related, 
since the mud bottom association of deep water is most closely related to 
the wharf piling associations of the intertidal zone ” 

There is still a fourth specimen of this species in our collections, also col¬ 
lected and donated by Mi Ricketts, from Pacific Drove, 1927 

Remarks —P rickettsi seems to be the only reticulated Pytnoqonum known 
at present, in which the spines, or processes on the first three trunk segments, 
are individually much stronger than, and considerably exceed the ocular 
tubercle in height P cataphractum 9 in which the first of the median processes 
is larger than the ocular tubercle, is at once set apart by its very spiny legs 
In P mut ronatum the median row of spines or processes topping the trunk 
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Pig 1 — Pi/cnogonum rukettii a, Dornal view of holotype, X about 8, 6, latent 
\iew, r, Ihird right leg X about 2'l, d, Oviger, X about fl« 
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segments are more or less subequal m height with the ocular tubercle, they 
may Bbghtly exceed it but they are much less stout, indeed feeble m com¬ 
parison , moreover, the very long slender spine-like processes topping the distal 
upper margins of the crungcrs are quite distincti\ o of this species and readily 
set it apart from all others 

P madagascarerms, which, regrettably, seems never to have been figured, 
has its proboscis in the shape of a truncate cone like P mucronatum y but 
the median dorsal tubercles are low and not so elevated and columnar- 
appearing as in that species, while spines or tubercles on the crungcrs above 
seem to bo wholly wanting 

Pycnogonum hancocki, new species 

A very striking reticulated species of light tan, with reticulation a deep 
rich red-brown color, contrasting sharply with the bnght white articulating 
ends of the various joints The ocular tubercle forms quito a conspicuous 
feature m the color pattern of this species because of its dirker coloration 
and greater concentration of brown This is due chiefly to the presence of 
the dark brown pigmented eye-spots and to the fact that I wo of the dark 
brown lines forming the reticulations divide the ocular tubercle roughly into 
four quarters 

The proboscis is subcvlindncal, truncate, and a little narrower anteriorly 
than posteriorly It is about 2\ times as long as its greatest width In length 
the proboscis is very slightly longer than the first two und half the third 
trunk segments taken together Tho first trunk segment is equal in length to 
the second, third, and fourth taken together, its greatest width o\er the 
outermost angles of the crungers equils the combined length of the first, 
second, and about a fourth of the third trunk segments taken together The 
greatest width of the second segment is equal to the length of the first two 
trunk segments taken together The third segment is about as wide as the 
length of tho first trunk segment plus one-third the second The posterior 
pair of crungers are fused for \ part of their length The abdomen is about 
two-fifths the proboscis in lengt h 

In line behind the only moderately high, rounded ocular tubercle are 
three rounded tubercles, each smaller and less robust than the ocular, of 
these the third on the third trunk segment is the larger, the first is situated 
on tho hinder margin of the fiibt trunk segment, the second of these three 
tubercles is but little larger than the first and, like it, is placed on the hinder 
margin of its, the second, segment On the dorsum of the last trunk segment 
there is no eminence or raised place worthy of comment, under a higher 
magnification there appears to be a very slight elevation or swelling at 
about tho midpoint of the center line 

The distal margins of the crungers seem to be rather inconspicuously, 
slightly nodulated, or perhaps just a bit more coarsely granulated, than the 
rest of the body surface The distal margins of the first coxae of all the 
ambulatory legs seem Utile swollen, there being a tiny nodule or tubercle 
cither side of the brown line of the reticulations which divides the white 
area into two, at about tho distal mid portion of the proximal half of the 
second coxae of the second and third legs there is a single small nodule of 
comparable size, the second coxa of the first leg seems without a trace of 
nodulation, while the second coxae of the fourth pair each carry a pair of 
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Fig 2 —Fyenogonum hancocki a, Dorsal view of holotypc, X nearly 9 f 6, Lateral 
view | c t Third right leg, X about 19, d, Ovigor of male, X about 70 
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nodules or noticeable small rounded tubercles, one on the middorsal line, 
and the other transversely in line and a little behind the median axis of the 
coxa The remaining joints of the ambulatory legs are rather uniformly finely 
granulate, as is the entire animal 

In the third right leg the three coxal joints are more or less sub-equal in 
length as are the femoral and the first tibial joints approximately, the second 
tibial joint and the second tarsal exclusive of the terminal claw are also of 
about the same length, measured on the ventral margin, the first tarsal 
joint is very little longer than the terminal claw, the second tibial joint is 
about two-thirds* the length of the first, and either two coxal joints are equal 
to three-fourths the femoral joint in length Much as in the preceding species, 
the inferior borders of the tarsd joints are finely spmulate, md to a lesser 
extent the tibial joints near their distal cuds only 

Type and distribution —The largest of four specimens before me, a female, 
has been taken as the type It was taken Feb 9, 1933, in company with a 
somewhat smaller male carrying eggs on its ovigers at Sta b5, Hancock 
Galapagos Expedition, at low tide from a small rocky reef, offshore, north 
of Tagus Hill, Albemarle Island, Galapagos, latitude 0°14 / S It measures 
approximately proboscis 2 4 mm long by 0 9 mm wide, trunk, exclusive 
of posterior crungers, 2 6 mm long, and abdomen 1 0 mm 

The two other specimens at hand, both females, were taken icspectively 
at Chatham Island, January 31,1933, in the course of dredging in 2-3 fathoms 
east of Wreck Bay, and dunng shore collecting along the rocky shore eabt 
of Cormorant Point, Charles Island, Galapagos, February 6, 1933 

Remarks —P hancocki is one of the reticulated species of Py< nngonum be¬ 
longing to the group having a few tubercles on the ambulatory legs From 
the species so grouped, P inditum , madaqascarensis and mucionatum , it 
differs, in the case of the first, among other characters, in lacking the armed 
ndge running back from the ocular tubercle, and in ha\ing a subcylindncal 
proboscis instead of a decided conical one, the proboscis of P madagascar- 
ensts, like that of P indicum , forms an obtuse cone, m P mucronatum the 
height of the median dorsal tubercle of the trunk serves to differentiate it from 
P hancocki, aside from the fact that the former has long slender spinous or 
tubercular processes on the crungers which are wholly lacking in the latter 
The very low dorsal tubercles of the trunk segments of this species seem 
rather unique among the reticulated Pycnogonums, particularly those with 
legs comparatively or almost wholly free of noticeable tubercles 

Nymphon orosmpeb (Fabr) 

On occasion of a reconnaissance m the Bering Sea in the furtherance 
of the National Geographic Society's interest in the possibilities of 
aerial Arctic exploration, Capt R A Bartlett made a number of 
dredgings for marine invertebrates In one haul made about fifteen 
miles north of Big Diomede Island, Bering Strait, June 14, 1924, two 
specimens of Nymphon grossipes an ere obtained The only previous 
records of this species off the West American coast are those of John 
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Muuloch at Point Franklin m 135 fathoms and at the head of Noiton 
Sound, Alaska, in 5 fathoms, respectively August 31 and September 
12,1883 

Phoxiciiilidittm pkmoratum (Rathke) 

V \ery iagged, yet identifiable, specimen of this wpccies was le- 
ceived from the U S Biological Suivey as a part of the stomach con¬ 
tents of Hislriorncus hutnomcub pacijicus Biooks, the Pacific har¬ 
lequin duck, collected by \ M Bailey Sept 1,1920, at Stephens Pas¬ 
sage, \laska \t the time of its leccipt, the specimen lepicsented a 
noteworthy eastwaid and southward extension of the tange for the 
species, which herctofoie on the west coast of Vmenc.i had only been 
known to lange fiom Unalaska to Oica ((’ole) llowcvei, I have also 
had occnsion to detcimine another specimen of this species from much 
faither south, from Ucluclet, Vancouver Island This specimen is 
listed a second time below as one of the pycnogomds seen fiom British 
Columbia 

Ammotiiea latifrons Cole 

A portion of fragments of sixteen specimens of this pycnogomd were 
detci mined for the Biological Survey from the stomach contents of 
the Pacific hmlequin duck, Htstrionuus lustrwnuu'> panjicut> Brooks, 
taken by P A Tavenei at Kiska Island, Aleutians, \pnl 16, 1924 

Ammotiiea pribilofknsih Cole 

This species has been deteimmed fiom stomachs of Hutrionicus 
lu'ilnonnu * pnnjuus Biooks, the Pacific harlequin duck, as well as 
Somataita (Iiay, the Pacific eider, on several occasions in 

quantities of one to thiee specimens The buds in which these identi¬ 
fiable specimens were found were secured by CJ Dallas Hanna on St 
Paul Island, Pnbilofs, January 13 and 29, 1918, and Mar 21,1915 

In several othei specimens of each of these two ducks, fragments 
of pycnogomds which could not be definitely named were found, as 
well as in <i pigeon guillemot, Cepphu s columba Pallas, also obtained by 
Dr Hanna on St Paul Island, Dec 9, 1914 Hydrouls of at least two 
species were found m the stomachs of several of the birds from which 
pycnogomds were sorted at the Survey The remarkable variety of 
marine animals eaten by the ducks at least would indicate that the 
pycnogomds were veiy probably ingested along with thehydroids, 
some algae, Crustacea, mollusks, echmoderms, and the like, which 
form the bulk of their varied fare 
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PYCNOGONID8 FROM MONTfcREY BAY, CALIFORNIA 

As it may bo of some interest, a list of the Monterey Bay pycno- 
gonids that were identified a few yews ago for Mr E F Ricketts of 
the Pacific Biological Lnborutones is here appended Eight species 
arc to be recorded from the iegion 

Anoplodactyluk erectus Cole, 1 speeimon, collected in 1927, 
“fiom compound ascidians fai out, tide pools ” 

Halosoma viridintfhtinalis C'ole, 16 specimens, chiefly taken in 
1928, “from wharf piling, Obeha colonies ” 

Ammothea latifrons ('ole, 2 specimens “fiom 80 fathoms,” re¬ 
ceived in 1928 These specimens seem to be of a somewhat more 
slender build as legnuls the appendages, eye-tubercle, and abdomen 
than most of those available foi companson fiom farthei noith How¬ 
ever, one from S,inborn Harboi, Nagai, Uaska, detei mined by I A'on 
J Cole, appeals so well to link the California specimens to the species 
that 1 have so identified them in spite of what appeals to be a very 
considerable extension of range southw aid 

Ammothella ti’HMU ulata Cole, 1 young specimen, lcceived 1927 
Le< y monHYN< hus margin vius Cole, d specimens, data as for A 
ereclus above 

Tanstylum interm i- oi um Cole, 2 specimens, leccived in 1927 
Pyunooonum stearnsi Ives, 9 specimens leceived m 1927 One of 
specimens was found on an anemone 

Pyinogonum nil kbit si Schmitt, specimens and occurience as 
given with the desetlption of the species abo\c 

PYC’NOCiONIDS FROM HOU1HERN < ALltOUNIA 

Ammothella ri-unguicttlata Dohrn, d specimens from San Pedro 
(Pt White), collected by E P Chace, May 5,1919 
Ammothella spinosissima Hall, 1 specimen, as abo\c, May 18, 
1919 

Pycnogonum stearnsi Ives, Id specimens, collected by E P 
Chace, three males, one female, fiom tide pools, Point Fornun, Mar 
28, 1918, and three males, six females, from mussels, north of Santa 
Monica, Nov 17,1918 

PYGNOGONIDS FROM BRITISH COLUMBIA 

From Ucluelet, Vancouver Islands, W Spread borough, May-July, 
1909, sent in pycnogonids of four species for identification, while a 
fifth but tentatively determined was taken from Virago Sound, Queen 
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Chai lotto Island, from 8-15 fathoms by M Dawson, 1878 The 
specimens seen are as follow s 
Phoyichilidium femoraium (Rathke), 1 specimen 
Ammothea gracimpes Cole, 4 specimens 
Ammothella iuberculata Cole, 5 specimens 
9 Vmmothea AL\sKENbis Cole, 1 specimen, close to if not identical 
with thib species, fromhydroids 


SCIENTIFIC NOTES AND NEWS 

Piepaied by Suence Service 
Notes 

National Academy of Sciences —A numlier of contribution^ were made by 
Washington scientists at the autumn meeting of the National Academy of 
Sciences at Cambridge, November 20 to 22 Dr F E Wright announced 
new datu obtained in polanscopic examination of moonlight, and their 
bearing on the problem of the nature of the lunar locks Dr C (A Abbot 
spoke on his recent discovery of a 21-yeai weather cycle, and its correlation 
with periods of sun-spot maxima I)r Arthur E Morgan, director of the 
Tennessee Valley Authoiity, delivered the principal evening lecture, on 
Muscle ShoaU and the Tennessee Valley Pioblem Dr John C Mekriam pie- 
sented a review of the present status of the problem of the antiquity of man 
in North America (*en (Jeokge O Squifr discussed a proposal for a com¬ 
bined sound and light distributor 

National Institute of Health —Researches at the Nitional Institute of 
Health and at the Rockefeller Institute for Medical Research in New York 
City indicate that encephalitis patients develop immune bodies m their 
blood In both investigations a vnus-susceptible stiain of mice was used The 
animals were inoculated with material from the biams of encephalitis vic¬ 
tims, producing typical symptoms But susceptible mice given preliminary 
injections of blood serum from encephalitis patients were protected from the 
disease 

The Colonsls organized —The aitistic, commercial, scientific, and other 
aspects of color will be the concern of an informal group organized under the 
name of The Colours While color enters into many activities of daily life 
and is of interest to groups of artists, physicists, and industrialists in many 
aspects, Washington has not heretofore had a society whose primary object 
was color in all of its many aspects At the organization meeting held at the 
Cosmos Club, Charles Bitiingj-r, Washington artist who has made a 
scientific study of color, presided Miss Dononn Nickerson, color expert 
of the Bureau of Agricultural Economics of the Department of Agri¬ 
culture, was also one of the leading organizers Among those who participated 
m the formation of the organization were Dr E C Crittenden, assistant 
director of the U S Bureau of Standards, and Mr A E 0 MuNSELLofthe 
Munsell Research Laboratory, Baltimore, Md , who has been a leader in 
the commercial standardization of color The U S Bureau of Standards was 
al*o represented by Dr K S Oibson, Dr Deane B Judd, R T Mease, 
J T Brewster, William D Appel, R S Hunter, Dr Percy A Walker, 
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Miss RubyK Wornkr, Miss Genevieve Becker, and Dr H D Hubbard 
Among the representatives of the U 8 Department of Agriculture were 
B A Brice, M R Coe, V C Fifjeld, PattlE IIowe, George Pfeif*en- 
berger, Charles E Sando From the Umveisity of Maryland came Dr 
Beaumont and Lfl Shrader The Paint and Varnish Institute was repre¬ 
sented by L P Hart, J R Stmvari, G G Sward and A W Oan Dr 
T S Brackeit and Dr E D McAlister attended, representing the 
Division of Radiation of the Smithsonian Institution Dr 8 W Boogs, 
geographer of t he State Department and Miss Fdna S Banks of the Library 
of Congrebs Map Division represented geographical interest Lieut Bern 
Anderson mentioned the color problems of the U S Navy Other Washing¬ 
ton fields of color interest were represented by Charles \ al ( 'i ear, director 
of the Art League, I H Gorlovf, color counselor, and Fflix Mahonev, 
artist 

National Zoologual Path —A “ghost wolf” (Chiysocyon juhafus) from 
Brazil h<ib been acquired by the National Zoological Park The animal, 
which is about five months old, is lielieved to be Ihe only one in eaptmt’v 
The National Zoological Park has also started a collection of birds whose 
names aie familiar in English literature, it includes specimens of the English 
robin, European shrike, goldfinch, chaffinch, hawfinch, bullfinch, lapwing 
mid waxwing Specimens of the bulbul and shnmas thrush, \siatic birds 
also often mentioned by English authors, aie also included 

National Bu/eau of Standaid* -On the evening of Saturday, November 18, 
the members of the staff of the Bureau of Standards gave a reception in 
honor of Dr LvmanJ Briggs, the new Director of the Bureau In addition 
to staff menibeis theio weie in attendance the Secretary of Commerce 
and the heads of the scientific bureaus of the Government An exhibit of 
recent developmentb in science was arranged in connection with the recep¬ 
tion 


Personal Items 

Dr Uunthfr Holder, director of the Pelizaeus Museum, Hildesheim 
Germany, lectured before the Archaeological Society of Washington on 
discoveries made by his expedition at Hermopolis, in Egypt 

Dr William Wallace Campbetl, president of the National Academy 
of Sciences, president emeritus of the University of California and director 
ementus of the Liek Observatory, was the principal speaker at the annual 
('arnegie Day oxercises of the Carnegie Institute of Technology on November 
28 


Dean A A Potter of Purdue University haa been added to the committee 
on railway research of the Science Advisory Board 

Dr W F G Swann, director of the Bartol Research Foundation of the 
Franklin Institute, Philadelphia, gave a cello recital before the Arts Club 
of Washington on the evening of Thursday, December 14 

Dr Karl F Kellerman has been appointed head of a new division of 
plant disease eradication and control in the Bureau of Entomology, U S 
Department of Agriculture 

Frederick I) Richet, now in charge of corn investigations in the 
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Bureau of Plant Industry, has been promoted to be associate chief, effective 
January 1 

Dr James RoBFRrsoN, director of the Nautical Almanac office of the 
Naval Observatory, wiir Riven the degree of Doctor of Science by George¬ 
town University on the evening of Friday, December 24 AmonR those who 
witnessed the ceremony wab the Rev E C Phillips, S J , formerly astron¬ 
omer at Georgetown and now Father Provincial of the Baltimore Province 
of the Society of Jesus 

Dr W B Bell, of the Bureiu of Biological Survey, attended the 47th 
annual convention of the Association of Land Grant Colleges and Uni¬ 
versities, at (’hieago, Ill 

Richard Kh bourne, forester for the Extension Service of the University 
of Maryland dunng the last three years, has resigned to become assistant 
chief of planting in the forestry department of the Tennessee Valley Au¬ 
thority at Knoxville 

W 0 Hfnderhon, associate chief of the Bureau of Biological Suivey, 
spoke over the radio on the subject, A critical time fot ducks and geese, on 
November 12 His talk was broadcast by Station WMAL in Washington 
He pointed to ov ershooting as one of the chief causes of the decrease in water- 
fowl and the only one that ean lie remedied immediately 

Park Naturalist Paul R Fhanke of Mesa V erde National Park and Park 
Naturalist I) S Libbev of Crater Lake National Park are in the Washing¬ 
ton Office at the present time Mr Franks will remain in Washington for 
several months assisting with the motion picture program being lined up for 
the Civilian Conservation Corps camps by the Branch of Research and 
Education Mr Libbfy will also remain in the Washington Office for several 
months to assist with the Emergency Conservation Work program being 
earned out in the reservations under the jurisdiction of this office 

Mr Earl A Tracer, geologist in the branch of research and education, 
office of National Parks, Buildings and Reservations, U 8 Department of 
the Intenor, will give a talk on the geology in the national parks at the forth¬ 
coming meeting of the Geological Society of Ameuca to be held in Chicago at 
the end of December 

F P Parkis and K M Shook of the department of histoncal research, 
Carnegie Institution of Washington, received training in December at the 
depaitment of terreblnal magnetism in making astronomical observations 
for the determination of latitude and longitude and in observing the magnetic 
declination preparatory to taking up work in connection with the proposed 
archaeological excavations m Central America 

Mr JahonR Swallen, assistant agrostologist, Bureau of Plant Industry, 
sailed Nov 22 for Park, Brasil He will spend six months collecting and 
studying grasses in the states of Park, Maranh&o, Piauhy, Ceara, and Rio 
Grande do Norte The grasses of this region arc very little known, the few 
botanists who have visited northeastern Brazil having as a rule neglected 
the grasses 
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BOTANY —Two new varieties of Salix scoulenanu, Barrott 1 Carle- 
ton R Ball, University of California 

The well marked but variable species complex known as Salix 
scoulenana is distributed from New Mexico and southern California 
to the Yukon Valley of Canada and Alaska In altitude it ranges from 
sea level along the Pacific Coast, from California to Alaska, to eleva¬ 
tions of 8000 or 9000 feet in the southern part of the Rocky Moun¬ 
tains and in the San Bernardino Mountains of California 

It has been described under several specific names, including S 
scoulenana Barratt (1839), S fiavescens Nuttall (1841), S stagnalis 
Nuttall (1841), S brachystachys Bentham (1857) and S capreotdet 
Anderhson (1858) Probably some of the plants so named represent 
distinguishable varieties, but none of them is so recognized as yet 
ThiB is due m part to the difficulties of current herbarium material 
It is a species of extremely precocious flowering and the promptly 
deciduous aments fall before the leaves develop Some plants flower 
in December on the Pacific Coast Except in the rare cases where col¬ 
lections are made from the same plant at intervals of some weeks, 
therefore, it is almost impossible to know what observed leaf forms 
are associated with certain ament and flower characters The species 
certainly would be better understood if it could be split into varieties 
Happily it now is possible to segregate and describe two varieties 
hitherto unrecognized 

The writer desires to express thanks for the many courtesies re¬ 
ceived from the staff of the Department of Botany, University of Cali¬ 
fornia 

Salix bcouleriana var coetanea Ball, var nov 

Seclto Capreae A specie typica amentia coetaneis, pistilhfens us speoiei 
aliquando laxfonbus, et ambobus in pedunculis brevibus fohoso-bracteatis 
fultis differt. 

‘ Received October 17,1933 
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Shrub usually 2-4 or rarely 5 m high Branchlets rather slender, fragile 
(or readily deciduous in drying), divaricate, the 2-year brown to dark brown 
and glabrato to glabrous, the 1-year and seasonal shoots yellowish to brown 
and usually finely and often sparsely puberulent Bud scales small, colored 
and clothed as the branchlets Stipules wanting, or rarely 2 5 mm long on 
vigorous shoots, broadly lanceolate, dentate, puberulent Blades oblance- 
olate and acutish to obovate and obtuse or rounded at apex, cuneate at base, 
3 to 5 cm long by 1 5-2 5 cm wide, or the larger up to 0 by 3 cm , entire and 
slightly revolute on the margins or the distal on seasonal shoots irregularly 
crenulatc-denticulate, dark green above, glaucescent to glaucous beneath, 
puberulent on both surfaces (probably becoming glabrate in age) 

AxnentB coetaneous, borne on short, leafy-bracted peduncles, the stanu- 
nate peduncle about 5 mm long, with small bracts, the pistillate peduncle 
5-15 mm long and bearing 3-5 small leaf-like bracts, 0 5-2 cm long Stam- 
mate aments 1-2 cm long, Pistillate aments 1 5-4 cm or sometimes 5 cm 
long, pedicels of the capsules 0 5-1 or 1 5 mm long, styles short, stigmas 
elongated, 1 mm long, usually entire Flower scales m both sexes elliptic&l- 
obovate, acutish to rounded, black, longvillous 

This is a shrub with the general characters of S 8<oultnana> but differing 
from type concept of that species and the next variety in having the aments 
coetaneous, the pistillate rather lax, and both sexes borne on short, leafy- 
bracted peduncles For the material on which the description is based, bota¬ 
nists are indebted chiefly to two vory discriminating collectors, Joseph P 
Tracy of Eureka, California, and J William Thompson of Seattle, Washing¬ 
ton The writer is glad to acknowledge his personal obligation to both 

As will be noted from the specimens cited, variety roeianea flowers from 
May to June, and fruit may be found during Juno and early July, in marked 
contrast to the early spring flowering of the species Even at sea level, 
flowering did not occur until mid-March There must be admitted tho 
possibility that this condition results from physiological disturbance of the 
plant The increasing number of collections, over a wido area, howc\er, 
make this unlikely The typo specimen (pistillate) is Thompson No 9297 
in herbarium C R Ball (2 sheets) 

So far as available material indicates, this variety is confined to the central 
part of the range of the species It occurs sparingly from northwestern Cali¬ 
fornia to Nevada and Utah, and north to south-central Washington, western 
Montana, and the mountains in the southern parts of Alberta and British 
Columbia It is found, therefore, in the Wasatch, Rocky, Sierra-Cascade, 
and Coast Range mountain systems Except for the one collection near the 
ocean, where precipitation and fog maintain low temperatures, the collec- 
tions are all from elevations of 4000 to 6000 feet It seems probable that the 
variety will be found to have an even wider range 

Specimens examined are citod below The containing herbariums are 
CRB, Carleton R Ball, NMC, National Museum of Canada, PC, Pomona 
College, UMont University of Montana, and UC, University of California 

California Humboldt Co Ferndale, alt 100 ft, shoots from cut and 
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burned stump, Joseph P Tracy 10921, (UC) Tnnity Summit, shrub 
10 ft tall, on dryish slopes back from the meadowB, Corral Prairie, alt 
5000 ft, Joseph P Tracy 10507, (CRB, UC), shrub with erect branches, 
15 ft tall, at edge of meadow, same locality, Tracy 10518 (UC) 
Trinity Summit, common shrub in moist places, 6-10 ft tall, rocky, ex¬ 
posed places, head of Devil’s Hole, alt 6000 ft, Tiacy 10694, (CRB, 
UC) Trinity Summit, rocky exposed places, head of Brett Hole, alt 
6000 ft, Tracy 10714, (UC) Modoc Co In lodgepolc pine woods, north 
slope of Bid well Mtn , Warner Mts , Elmei I Applegate 7619, (CRB) 
Nevada Head of Fall Creek, Ormsby Co , olev 2460 m , C F Baker 1153, 
(PC, distnb unnamed, 9 and o", the latter aments 1 cm long, the 
peduncles 0 5 cm and bracted) Lake Tahoe, Nevada, M E Jones, 
(PC 1 , distnb unnamed, fruit past npe) 

Montana Missoula, on trail to Mt Stuart, alt 6000 ft, J E Kirkwood 
1076, (UMont, UC) 

Washington Kittitas Co Upper alpine slopes of Itedtop, alt 4500 ft, 
/ W to Thompson 9297, (CRB, UC], luxunant growth, IcaveB green 
benealh from artificial drying), same locality, alt 4000 ft, Thompson 
9303, (CRB, UC, “more robust than 9297, and occupying a definitely 
lower zone”) Chelan Co Blewctt Pass, Wenatchee Mts , abundant 
in thin timber on open hillsides, elev about 4200 ft, C H Quick, 1057, 
(9,0"), (CRB, UC) 

Utah La Sal Mts , M E Jones, (PC) City Creek Canon (Ogden?), Af 
E /ones (PC) 

Bruish Columbia International Boundary Commission Neai Interna 
tional Boundary between Midway and Osoyoos, first summit west of 
Skagit River, / M Macoun 73683 (NMC) Mons, Pacific Great East¬ 
ern Ry , J M Macoun 07789, 97790 (NMC) 

Alberta Banff and vicinity, N B Sanson, 19,145,161 (CRB) 

Salix scouleriana var thompsom Ball, var nov 

Saluc brachystaehys Bent ham, S scouleriana tenuijulis Andersson (in part) 
Monog Sal Kon Svensk Vet -Akad Handhngar 6 83 1867 
S brachystaehys, 0 scouleriana, 1 tenuijulis Andersson (m part) DC Prodr 
16(2) 225 1858 

Sectio Capreae A forma typica differt ramulis gracihonbus, stnctionbus, et 
glabrescentionbus, foliis minonbus plerumque anguste elhpticis vel anguste 
oblanceolatis, 3-7 cm longis, 1-2 cm latis, plerumque plus minusve crenato- 
dcnticulatis, et amentis mmonbus gracilionbus, 1-2 5 cm longis 
Differs from the species m the slender, elongated, more glabrate branch- 
lets, the small and slender aments, and the small, mostly narrowly oblanceo- 
late, and usually more or less crenate-denticulate leaves 
Shrub 2-4 or sometimes 6 m high, branchlets usually slender, elongated, 
Btraightish, ascending, and tough, 1-year and 2-year branchlets usually 
black or dark brown, glabrous and often shining, seasonal shoots pubescent 
or puberulent, becoming glabrate, bud scales 4-7 nun long, colored and 
clothed as the shoots bearing them; stipules usually wanting, or 1-2 mm 
long and semi-cordate on vigorous shoots, petioles 5-10 mm long, pubescent 
to glabrous, leaf-blades relatively small, those on seasonal shoots and the 
upper leaves on 1-year and 2-year branchlets narrowly elliptical to oblanceo- 
late, commonly 1 by 3, 1 2-1 5 by 4, 1 5-1 8 by 5-6, and 2 5 by 7 5 cm in 
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size, the lowermost on these branchlets broadly oblanceolate, commonly 
1 5 by 3-3 5 and 2 by 4 cm in size, all usually cuneate at base, narrower 
blades acute or short-acuminate, lower and broader often obtuse, the upper 
narrower irregularly and often prominently crenate-denticulate, the lower 
entire or subentire, all green and glabrous above or the younger puberulent, 



Fig 1 —Sahx teoulenana var thornpsont Ball Portion of pistillate 
and staminate cotype specimens 

all pale green to subglaucous beneath, the older glabrous to glabrate, 
younger pubescent or occasionally tomentose beneath with gray hairs which 
often become somewhat rusty in color 
Staminate aments 1-2 cm long, almost sessile, stamens two, filaments 
free, glabrous, scales usually somewhat narrower than those of the pistillate 
flower Pistillate aments 2-3 cm , or occasionally 4 cm long at maturity, 
usually slender and incurved, on tomentose peduncles 5-7 mm long and 
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bearing 2 3 pilose bracts or small, bract-like leaves, capsule lance-rostrate, 
6-7 mm long, gray-pubescent, borne on a pubescent pedicel 1-15 mm 
long, btyle very short, 0 2-0 5 mm long, btiginas entire or divided, 0 5-1 
mm long, scales broadly oblanceolute or obovate, 1 5 2 5 mm long, acute 
to obtuse or sometimes slightly erose at apex, bl uk, densely pilose on out¬ 
side and thinly pilose inside with long, shining hurs 

The existence of the well market! variation described above has been 
known for several years but publication has been delayed until the collection 
of flowers and foliage from the same plants should make possible a complete 
and accurate description Tln^ conv mcing material has now been made avail¬ 
able by Air J William Thompson, of Seattle, whose critical collections are 
adding rapidly to the known floi i of this large and diverse St vto It is a real 
pleasure to name this \ urict y in his honor 

The portion of the s touhnnnti complex to which vvnety Ihompsoni is 
most closely related is the variety or form tcnuijuli s described by Andorsson, 
as oiled at the opening of this dis<ussion From Andtrsson’s form it diffeis 
in still smaller aments anil foliage and especially m elliptical or clliptieal- 
oblanceolate and denticulate leaves, as well as in much less pubescence on 
hianchlets and leaves 

The centei of distribution for this variety appears to be the Puget Sound 
area of Washington and the Georgian Bty area of adjacent British Colum¬ 
bia It has been found b} Pammel on the/Oregon Toast below the mouth 
of the Columbia River Away from the coast it has been taken at appieciable 
elevations in (he Cascade Mountains, at Easton, Washington, by Pummel 
and on Mt Benson, Vancouver Island, by John Macoun P mbtlcss the 
known range will lie extended still further when these facts come to the 
attention of collectois 

T1 o initials of the herbariums containing the specimens cited below are 
CRB, (aileton II Ball, NMC, National Museum of Canada, UC, Univer¬ 
sity of California, and USN, United States N itional Herbaimm The follow¬ 
ing specimens have been examined 

Oregon ClatsopCo Gearhart Park, L II PammelXS, (CRB) 
Washington King To Seattle Piper and Smith 550 (in pait), (TUB), 
V V Pipei, March, 1890 (CRB), about 3 miles north of city limits, 
T V Piper 6682, 6686, 6603, (TUB), moist slopes along Thcasty 
Boulevard, J William Thompson 5800 (pistillate type collection), 5808, 
5900 (stammate type collection), 5901, (TRB) Pierce Co Taco¬ 
ma, shrub, 10-20 ft high, common in gravelly soil, J B Fleti 1884, 
March 6, April It, and lune 14, 1001 (TRB), abundant in vleant 
lots, dry places, I B Fleti 2272, 2272a, (CRB), L if Pammel 34, 
(CRB) Kittitas To Easton, Pammel and Dudgeon 19, (TRB) Snoho¬ 
mish Co Marysville, J M Grant 208, 209, 211, (CRB), 203, (CRB, 
UC, sub nomen S caudata) San Juan Co Lopes Island, shrubs 6-9 
feet high, dry roadsides near the “Holy Roller” colony, Hunter’s Bay, 
C R Ball 2084, (CRB) 

Bniusn Columbia Vancouver Island Cowichan Lake, W Spreadborough 
83853, (NMC) Departure Bay, W Spreadborough 2, (NMC, 83847 and 
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83857), 3, (NMC, 83846 and 83854), 4, (NM(\ 83845 and 83848), 5, 
(NMC, 83844 and 83840), 6, (NMC, 83843) Mt Benson, upper 
slopes, alt 3200 ft, John Macoun 76800, (CRB, NMC) Nanaimo and 
vicinity, John Macoun 76802, (CRB, NMC), in thickets, John Macoun 
80958, (NMC), John Macoun 76804, (NMC), W Spreadborough 15, 
(NMC 83850) Strathcona Park, Drumm Lakrf J M Macoun 83881, 
(NMC) Victoria and vicinity, John Macoun 76770, (CRB, NMC), 
in thickets, Burnside Road, John Macoun 76766, (NMC), Bea\cr 
Lake, John Macoun 76801, distributed as S geyenana (CRB, NMC, 
branchlets very short, crowded), A ] Pimo 68682, (NMC), M () 
Malle 122135, (NMC, UC) Georgian Bay Islands Mayne Island, 
J M Macoun 90155, (NMC) Salt Spring Island, wet plates, John 
Macoun 24470, (NMC, UC) New Westminster District Ocean 
Park, 3 miles north of 49th parallel, graxelly hillsides on logged and 
burned land, J K Henry 6, (CRB, 3 sheets, NMC, 2 sheets), Henry 7, 
(CRB, 3 sheets, NMC, 2 sheets), Henry 12, (C RB, NMC) All distrib¬ 
uted unidentified, NMC Nos 117206-11720"), and 117211 Powell 
River, erect bushes, 8-10 ft high, J (/ fork 2838, (('RB) 


ZOOLOGY — Two new specie s of pearly fiesh-waler mussels 1 Wil¬ 
liam B Marshall, U S National Museum (Communicated 
by Paul Bart*! h ) 

The recent pearly fresh-water mussel desenbed herein comes fiom 
southern Paiaguay and belongs m the genus Anodontites The fossil 
species comes from the State of Monagas, \cnezuela, and is the type 
of anew genus, Cavtahoides 

CastalioideB, new genus 

Shell with htrong sculpture of radial ribs, several of the innermost purs 
arranged to form \ery long Vs ltibs crossing the intenor and postenor 
slopes form a divaricate puttern with the radial ribs 

Type ('astahoides laddi described below 

Castalioidea laddi, new sprues 

Shell subelliptical, slightly inflated Beaks set well forward (at about the 
first one-quarter of the length) Dorsal margin arcuate, anterior margin 
rounded and rounding into the ventral margin which is slightly arcuate and 
joins the posterior margin in a sharp curve Posterior end obliquely subtrun¬ 
cate Anterior ndgo not different lated from the general surface except by the 
divaricating sculpture along it Postenor ridge high, subangular Postenor 
dorsal area rather broad Sculpture of stiong, nearly straight, radial ribs, 
several of the innermost pairs joining to form very elongate \’s with the 
apex pointing toward the ventral margin Distant from the beaks the nbs 
become somewhat irregular Several low nbs onginating on the posterior 

1 Published by permission of the Secretary of the Smithsonian Institution Re¬ 
ceived October 0,1933 




* igure* 1-6 

figs l 3 Caataltmdrv laddx Fig 1—Posterior sculpture of type X2 Fig 2 — 
Antenoi sculpture of typo X2 Fig 3—Right valve Natural use 
Figs 4 -b Anodonhtcs schadet, type specimen Natural sue 
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ridge and divanrating there from the general radial sculpture, run across 
the posterior area Similar, but smaller, more sharply defined ribs divancate 
from the general sculpture near the anterior ridge and run across the an- 
tenor area (Teeth not showing in the type, but judging from imperfect 
teeth showing in a right valve paratype, they lesemhle those of Tetraplodon 
hnki Marshall ) 

The type, IT S National Museum ((’at No 37:1013) measures Length, 
40mm , height, 22 mm , diameter (about 24 mm ) It and a paratype (('at 
No 373034) were found fossil rtcar Aragua do Matunn, capital city of the 
Distnct of Piar, State of Monagos, Venezuela r I his locality is on the Aragua 
River, a tributary of the Cuarapiche Rncr, which in turn is tnbutary to the 
San Juan whose waters drain into the (Julf of Paria, formed by the mainland 
of Venezuela and the Island of Trinidad Two other paratypes were returned 
to the Venezuela (Julf Oil ( o from which the material was received The 
geological age quoted for the specimens is Quaternary 

In general appearance the sfieties resembles Tetiaplodon hnkt Marshall 0 
(Plot U S Nat Mus 69 6, plate 1 , figs 6, 7 , plate 8, fig 2 1020), but is 

distinguished gcnencally and specifically by the divaricated sculpture along 
the interior md posterior ridges The sj* v cies is named for Dr Harry S 
Ladd, through whose kind efforts the material was obtained 

Anodonuti h 

Four specimens of this genus, all in bad condition, let un enough of their 
features to show that they are lelaled to the group including such species as 
A to) tila Lea, A hutcola Lea, A palmoi Marshall and A ptUieri Marshall, 
all of which are recent species from the northern coast of South America 

Anodontites schadei, nc w specie s 

Shell of medium size, rathei heavy, oblong, dorsal margin lightly arched, 
ventral margin nearly straight, sloping upward at the anterior end and fad¬ 
ing into the sharply lounded interior margin, posterior margin oblique, 
slightly arched and forming with the \entral margin a widely rounded point 
which fioints downw ird, gn ing the shell a rather oblique appearance Peaks 
eroded, located well forward, making the shell appear to hunch forward 
Anterior ridge rounded, the descent to the anterior margin abrupt Posterior 
ridge low, jounded, the descent to the posterior and dorsal margins rathei 
steep A well-marked nblet 1ra\erscs the pobtenor area from the beaks to 
the rear extremity of the shell Sculpt ure consisting of fine concentric growth 
striae, with a number of major rest periods prominently marked by deep 
concentric grooves Centre of shell nearly smooth, pobtenor area and around 
the margins somewhat lamellate Color chestnut, dark greenish near the 
beaks, the colors darker on the fiont half of the shell Interior whitish, highly 
indescent m the adductor scars and in the area between the pallial line and 
the margin* Anterior scar deep, posterior scar well-impressed Pallial line 
15 mm from ventral margin Prismatic border daik greenish olive, rather 
wide throughout but widest along the middle of the ventral margin Sinulus 
narrow and long, its tip curving backward 

The type (U S N M No 434732) measures length, ( K) mm , height, 53 

1 Von Mai tens in letter to Pdsbry (Princeton University Expeditions to Patagonia, 
1806-99, 3 blO 1911) says the generic name Tttrajtlodon is a synonym of Caatalia 
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mm , diameter, 34 mm It and a paratype (No 424837) come from the Tubi- 
cuary River at Aroia in southern Paraguay, and were collected by Mr F 
Schade for whom the species is named and were presented by Mr Hugh 
Fulton of London The Tubicuary River is a tributary of the Paraguay 
about 65 miles above its confluence with the Parana and hence is m the La 
Plata system 

The nearest relative of Anodonittes bchadti is A mansfiddi Marshall of 
the Rio Yaguaron and its branches, in Cerro Largo, Uruguay A niansjitldi 
is lighter in weight, proportionally more elongate, has the sinulus broad and 
curving forward, the interior typically rosy, the posterior end well-elcv atod 
abo\e the ventral margin, and the prismatic border much wider, approach¬ 
ing in character the very wide prismatic bolder of Anodontiti s pataqomca 
Lam In addition to these differences, the two species come fiom different 
drainage systems 


ZOOLOGY .1 new genus of Trematode s belonging to the subfamily 
Allotreadunae 1 Edwin Linton, Univeisity of Pennsylvania 
(Communicated by Paul Bartsch ) 

In the manuscnpt of a pnpci Some Trematodcs of Jishes , mainly 
from the Woods Hole region , awaiting publication, a new generic name 
is proposed to accommodate distomes, recorded m eailier papers by 
the author under the name Distornum vitellosum To avoid possible 
confusion m nomenclature it has been suggested that a brief descrip¬ 
tion of the new genus be published 

Cymbephallus Linton, gen nov 

Body smooth, moderately elongate, ventral sucker surrounded by a raised 
border of the body wall, which may bo more or less scalloped, papillxte, or 
slightly fimbriate, cirrus very short, appearing as a muscular sucker at the 
onfice of the ejaculatory duct in front of the ventral sucker, to the left of 
the median line Testes smooth or lobed, median, one following the other, 
behind the smoolh or lobed ovary \ ltclluria diffuse 

Type species, Cymbephallus vitellosus (Linton) 

CYMBEPHALLUS V1TLLLOHUS (Linton) 

Distornum vitellosum Linton Bull U S Fish Com 1899 290, 416, fig 38, 
39, and 333-340 Bull U H Fish (’om 1904 335 Proc Nat Mus 
33 105 

These distomes assume a great variety of contraction shapes Living 
examples are usually relatively short with breadth one-thml or more of the 
length When placed in fresh water or weak formalin they tend to become 
turgid and may elongate until the length is six or more times the breadth 
Under pressure the living worm may become several times os long as broad 
Neck short, conical, often reflected dorsad, especially m turgid specimens, 

1 Received 0< tobor 18, 1033 
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posterior end of body frequently tapering to a blunt point Ventral sucker 
larger than oral, ratio about 8 5, surrounded by a raised border, which may 
appear to be sinuous in outline, or to bear 4 or 5 lobes on the posterior 
border and about 4 on the anterior bordei, often inconspicuous in mounted 
specimens In turgid specimens the ' sucker is prominent, often more 
or less pedicellate Maximum lengtl inJJ|am about 3 5 mm Pharynx usu¬ 
ally a little longer than broad, ratio of length of pharynx to diameter of oral 
sucker about 4 5 Prepharynx very ehon or none, esophagus as long or 
longer than pharynx, intestinal rami reach nearly to the posterior end of the 
body, usually hidden by the dense vitellana Genital pore in fiont of the 
ventral sucker to the left of the median line, the ejaculatory duel terminates 
in what has the appearance of a strong, muscular sucker-like structure, at 
the anterior border of which is the opening of the metrateim The seminal 
vesicle extends one-third or more of the distance between the \entral sucker 
and the ovary The two testes, the one following the other, lie about midway 
between the ventral sucker and the posterior end They aTe usually circular 
or oval in outline, occasionally subtnangular and rarely slightly lobed 
Ovary near anterior edge of fust testis usually more or less elliptical in out¬ 
line \ itellana diffuse, continuing from no ir posterior edge of ventral sucker 
to the posterior end of the body, often obscuring the other organs I terus 
between ovvry and ventral sucker Ova, average of 24 specimens from 16 
different specific hosts, in balsam, 0 053 by 0 029 mm , maximum 0 063 by 
0 033, minimum 0 045 by 0 027 

Recorded from 34 species of Woods Hole fishes, from 15 species of Beau¬ 
fort fishes and from 5 species of Beimuda fishes Found in the intestines 

Cymbephallus fimbnatus Linton, sp nov 

Distomum vitellovim Linton, Bull U H Fish Tom 1809 462 Bull l T H 
Fish Com 1904 388,390,30 %fig 17(>-I78 

Body elongate, not varying much in diameter, neck short, more or less 
conical, ventral sucker larger than oral, prominent, sometimes pedicellate, 
surrounded by a border of short papillae, pharynx elliptical-ovate, longer 
than broad, esophagus longer than pharynx, intestinal rami extend to pos¬ 
terior end, genital pore in front of ventral sucker, on left of median line, 
the opening of the ejaculatory duct a strong, muscular sucker, opening of 
the metraterm with sphincter on blunt papilla at antenor border of genital 
sucker, seminal vesicle elongate, curved, extending from one-third to more 
than one-half the distance between the ventral sucker and the ovary, testes 
two, the one following the other with but a short interval between, in some 
cases lobed, m others lobes not distinct, ovary at or near the anterior edge 
of the first testis, usually not lobed, although a tendency to lobing was ob¬ 
served in a few cases Vitellaria diffuse, filling the body back of the testes, 
and extending to a point about half way between the ovary and the ventral 
sucker Ova about 0 06 by 0 03 mm Maximum length, in balsam about 5 
mm 

From Afertfictrrfiu8 saxatihs, Woods Hole, from Bavdiella ckrynura , 
Mentinrrkus amencanu $ and Scturus ocellatus , Beaufort Found in tho intes¬ 
tines 

This species differs from C vitelloius in its larger sise, and in having 
longer and more numerous papillae bordering the ventral sucker, in tho lobed 
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character of the testes and larger ova, also in that the seminal vesicle extends 
farther back of the antral sucker, and the vitellana do not reach to a 
point as near the ventral sucker Furthermore while C vilellnsus tends to 
taper towards the posterior end, C fimbnatn s, as a rule, maintains its 
breadth back of the ventral sucker and is bluntly rounded at the posterior 
end There are, however, many contraction shapes in both species which 
make it difficult to fit descriptions to them 


ORNITHOLOGY Bird bones from Eskimo rums on St Lawrence 
Island, Benng Sea 1 Herbert Friedmann, U S National 
Museum 


During sc\oral seasons of excavating ancient and more modern 
Eskimo habitations on St Lawionce Island, Mi II B Collins, Jr, 
Assistant Cuiator of Ethnology, United States National Museum, 
amassed a large collection of avian bones Inasmuch as all his 
material was caiefully collected with full stratigrnphical data, it 
is possible to determine, in a relative sense, the different ages of 
the vnnous specimens Furtheimore, since the time limits range fiom 
village sites abandoned half a eentuiy .igo to some ptobably 2500 or 
moie yeats old, the ages of the diggings vary appieciably Of course, 
while 2500 yeais means a gieat deal m human cultural biology, it is of 
little moment as fai as birds aie concerned The collection totals 
seveial thousand bones, all of which have been carefully studied and 
identified and are repoited on in this papei The bones are referable 
to 45 species of which 10 are new to the known avifauna of St Law¬ 
rence Island These 10 aie as follows 


Ful’SINUS nONUIROSTHlh 

Brania canadensis minima 
Branta nigrkans 
Melanitta deouandi 
Melanitta persitcillata 
Merous merganser hubsp 
Heteroscelur INC anus 

LaRUB(ANU b BRAUHYRHYNOHUS 
RlSfiA BREVIROSTRIh 
BrACHYRHAMPHUB BREVIROSTHIb 


Slender-billed Sheiu water 
Cackling Goose 
Black Brant 
White-winged Scoter 
Surf Scoter 
Merganser 
Wandering Tattler 
Short-billed Gull 
Red-legged Kittiwake 
Kittlitz’s Murrelet 


In addition to these, several specicR previously recorded on the basis 

1 Published by permission of the Secretary of the Smithsonian Institution Re¬ 
ceived October 9, 1933 



81 JOURNAL OP rHL WASHINGTON ACADEMY OP SCIENCES VOL 24, NO 2 

of observational recoids alone, arc represented m the present collec¬ 
tion 

These bones, together with the collection of bndH reported on m a 
picvious paper (Pioc U S Nat Mus , 80, art 12 1 31 1032) give 
a fairly comprehensive picture of the avifauna, of the island Perhaps 
the most stnking single feature is the complete absence of any species 
of ptaimigan, although both the Alaskan and the Siberian mainlands 
and most of the islands betw een them are inhabited by one or more 
foims of these birds 

In attempting to analyze the data from the viewpoint of ornithol¬ 
ogy, rather than ethnology or anthropology, w r e must lemember that 
the number of bones of a given species is not a reliable index to the 
abundance of that species with respect to another, less abundantly 
rcpiesented, as the factor of human selection plays a large rAle Thus, 
there aie no raven bones in the present collection, but this does not 
mean that there were no ravens on the island at the time when the 
old villages woie flounshing, it only means that Eskimos did not look 
upon ra\cns as food and did not kill them and leave their bones in 
and aiound their huts On the other hand, it is obviously unlikely that 
the Eskimos would have been able to get numbers of birds of species 
that were laic at the time, so an abundance of lcmams does indicate a 
high numencal status foi the species It is the relative abundance of 
species th.it is chiefly nffeeted by the element of selection (By selec¬ 
tion is meant not only the volitional choice of the Eskimo, but also 
his ability to piocuie the bud in question Thus, a strong flying spe¬ 
cies that feeds over the open ocean, and lelatively seldom loosts on 
the cliffs on the island would be very difficult to get and so, while de- 
sned by the Eskimo, might lie “selected out” by his inability to get 
it) YLso some selection was involved in the actual collecting of the 
specimens 

The species most abundantly represented m the collection is Pal¬ 
las’s mune It is obviously the most important single bird species 
to the Eskimo, and it is obvious from the enormous number of bones, 
that the species was as abundant in the past as it is in the present 

The other birds commonly used for food include the crested and 
the p.uoquet auklets, the Pacific and king eiders, and, strangely 
enough, the pelagic cormorant One of the suipnses was the paucity 
of goosi bones, especially of the emperor goose Pigeon guillemot, old- 
squaw, long-tailed jaeger, rod-faced cormorant, and short-tailed al¬ 
batross come next m descending order of frequency, and after them 
come a huge number of species, present in varying quantities 
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The village Bites involved in thiB study have been described by 
Collins (Geogr Review 22. 109-114 1932) from whose account 
the following remarks are extracted 

On the gravel spit near the present village of Cambell, at the noith- 
west end of the island, are three abandoned villages, known to the 
Eskimos as Miyownghameet, levoghiyogameet, and Seklowaghya- 
get, while a recently abandoned village immediately adjoins the 
present settlement of Cambell The gravel spit extends westward fiom 
Cambell Mountain, on the slopes of which is the oldest village site, 
the one lefcired to in this papei as Hillside Village 

At the opposite, southeast, end of the island is the old village site 
of Kialegak, judged to be of approximately the same age as Ievoghi- 
yognmeet The estimate of the age of the sites is, of couise, veiy vague 
but in the case of the four villages near Cambell, it was possible for 
Collins to woik out a relative, chionological sequence, even if the ab¬ 
solute ngc was indeterminable To quote him on this point 

Beginning at the base of the mountain and extending westwaid to the 
village .it the end of the spit is a senes of parallel ridges of gr ivel old beach 
lines —which from the top of the mountain can be seen very distinctly The 
posit ion of the several old villages in relation to these former be ich lines and 
to the present beach affords some evidence of their respeetive antiquity, for 
villages of the maritime Eskimo arc always situated dose by the sea oi other 
body of water The ruins closed to the present village at the end of the spit 
should be the latest, these are the recently abandonid houses and the 
adjoining old site Seklowaghyaget In the same way the oldest of the aban¬ 

doned villages should be Miyowaghameet three-fourths of a mile away 
at the base of the mountain and half a mile dist int from the sea and enc losed 
in the first two (the oldest) beach lines levoghiyogameet , some 200 
yards north (of Miyowaghameet), is separated from it by four beach 
lines and thus should date from a somewhat later period Between (it) 
and 1 he north shore arc six more old beach lines, most of which were no 
doubt piled up after the abandonment of the village 

The archeological evidence resulting from four months of intensive ex¬ 
cavation bore out this assumed sequence A fifth site (Hillside \ ll- 
lage) , unknown to the Eskimos and completely covered over with sod, 
moss, and rocks, was found on the lower slope of the mountain 

To sum up for our immediate purposes, the oldest site is Hillside 
Village, estimated as possibly 2500 or more years old, next is Miyo- 
waghameet, assumed to Ikj about 2000 jears old, then Ievoghiyoga- 
meet, around 1000 years old, Kialegak conesponds in age with Miyo¬ 
waghameet and levoghiyogameet, chiefly with the lattci, Seklowa- 
ghyaget is estimated to have been occupied up to about 200 years 
ago, and the recent Gambell site is supposed (on hearsay evidence 
from the natives, as well as from the nature of the excavated maten- 
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als) to have been abandoned about 40 years ago The lower strata 
of its middens may be 100 years older 

In the course of his work Collins made a great many cuttings or 
diggings in each of these sites and recorded the levels of each Of 
these individual diggings about 75 revealed bird bones The time ele¬ 
ment in each site between superficial and basal stiata is, howevei, too 
short to be of significance as far as the ornithological results are con¬ 
cerned, however much it may mean to the anthropologist, and in this 
paper I have combined many of these individual data 

I am greatly indebted to Mr Collins for much infoimation legard- 
mg the location and relative age of the sites, and for his patience 
m answering many questions more or less rclc\ant to the immediate 
topic at hand 

The specimens of bones are all in the United States National Mu¬ 
seum 

Family G\VIID\E Loons 
Gavia adamsi (Cray) Yellow-billed Loon 

The yellow-billed loon is repiesented only in the diggings of sites 
about 1000-2000 years old, thus the northern and western sections 
of Miyow aghnmeet yielded a fragmentary sternum, radius, and meta¬ 
carpal, levoghiyogameet a fragmentary sternum, while the Kialegak 
bite at the opposite end of the island produced n taisometatarsus and 
a metacarpal of this bird 

Judging by the size of the bones of this speeies, which would make 
for both their preservation and discovery, the few bones found and 
the few diggings containing them seem to indicate that eithei the bird 
was always scarce or hard to get or not sought after by the Eskimos 

Gavia Arctic a pacifica (Lawience) Pacific Loon 

The Pacific loon appeals first in the levoghiyogamcet site where it 
is represented by a broken sternum The Kialegak ruins yielded a 
single tibiotarsus attributable to this species In the recent site at 
Cambell a part of a skull and a broken sternum weie found All in all, 
the story is similar to that of the yellow-billed loon, a scarcity of re¬ 
mains of the specieH due to the same several possible factors 

Gavia stellata (Pontoppidan) Red-throated Loon 

The diggings at Ievoghiyogamect and at Miyowaghameet, dis¬ 
closed several bones of the red-throated loon Ievoghiyogameet re¬ 
vealed this species in three separate cuttings representing the whole 
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time duration of the village deposit, from the surface layer to the 
basal portion, the bones (single ones in all cases) being a sternum, a 
tibiotaisus, and a metacarpal At Mlyow aghamcet, in the relatively 
younger northwest deposits an ulna was found In the much more 
recent deposits at Seklow aghyaget a tibiotarsus was unearthed 

Family DIOMEDEIDAE Albatrosses 
Diomede a albatrijs Pallas Shoit-tailed Albatross 

In my papei on the birds of St Lawrence Island (Proc U S Nat 
Mus,80, art 12 8 1M.12 ) 1 wrote that although Nelson and Turner 

saw this albatross at sea near and about St Lawrence Island, the 
only definite records for the island are two mandibles found there by 
Nelson and a maxilla dug up by Collins at Miyow aghameet A study 
of the ptesent collection of bones has revealed this species m no leas 
than ten sepaiate cuttings iangmg from the most recent sites to the 
most ancient one— the extent of time tie tween the two extremes being 
aiound 2500 yeais or moie Beginning with the oldest, we may men¬ 
tion them in chionological sequence Hillside Village, fragments of 
humcn, ulnae, and metacarpals, Miyow aghameet, 4 separate diggings, 
a total of one pan of maxillae, I pair of clavicles, 1 fragmentary ulna, 
1 fragment of a mandible, 1 tin sometatarsus, Ievoghiyogameet, 2 
cuttings, 1 fiagmentary pair of clavicles, 1 tarsometatarsus, 3 meta- 
caipals, Seklow aghyaget, 1 tibiotarsus, (iambell (recent) 2 cuttings, 

1 humeius, 1 pair maxillae, 1 ulna, 1 radius 

Appaiently the short-tailed albatross was used for food whenever 
it could be obtained The large size of its bones makes it probable 
that relatively fewei weie overlooked by the collector than in the 
case of smallci bn d bones 

Family PROC'ELLAIUIDAE Shearwaters, Fulmais 

Pujunus tenuirostris (Temmmck) Slender-billed Shearwater 

This species has not been recorded previously from St Lawrence 
Island It is represented by a coracoid in perfect condition, found at 
Miyow aghamcet 

Fulmakus GLAciALib rodgersi Cassin Rodger’s Fulmar 

Bones of this fulmar are noticeably scarce m the present collection, 
only two being definitely attributable to the species At Ievoghiyo¬ 
gameet a coracoid was unearthed, and at Kialegak a tibiotarsus was 
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found The fulmars, being very pelagic in their habits are probably 
seldom killed by the Eskimos, a fact that may help to explain the 
absence of further osseous remains 

Family PHALACIIOCOR VCIDAE Coimorants 
Phalacroi orax pelaoilus PELAmcus Pallas Pelagic Cormoiant 

The pelagic eoimoiant is lcpresentod in 17 individual diggings, 
fiom the most ancient to the most recent It was most abundantly 
found in the deposits at Kialegak, where it was unentthed m 6 sepa¬ 
rate cuttings, and at levoghiyogameet, wheie it was revealed in five 
cuttings, 2 diggings at Miyowaghameet turned up bones of this coi- 
morant as did also 2 cuttings at Seklowaghyngct, the ancient hillside 
Milage near Gnmbell and the recent village at Cambell each revealed 
one bone of this bud Although in most of the 17 diggings only single 
bones or only a veiy few were found, in the upper layers at Ievoghiyo- 
gameet no less than 16 tarsometataisi weie uneaithed This extra- 
ordinaiy abundance makes one wondei what unusual conditions may 
hn\e made the birds so accessible oi sought after at that time 

It is notewoithy that although many limb bones wcie found, only 4 
synsacra and 1 sternum weie unearthed, and no paits of the skull oi 
mandibles 

PHALAcuoroRAX uitiLE (Gmclin) Red-faced Cormorant 

Hitheito this coimorant has been known from St Lawrence Island 
only on the basis of Nelson’s statement that it is a, “ more or 
less common suinmci resident” there No specimens have been taken 
in the flesh .is far as I know Howeiei, bones attributable to this 
species aie included in the lesults of 8 diggings, but only in cuttings 
of ancient sites It may well be that the species was foimerly more 
abundant on St Lawicnce Island that it is today, but no reasons can 
be advanced to account for its change in status The most ancient 
site, the Hillside Village revealed a fragment of a humerus, Ievoghi- 
yogamcct yielded the greatest number of bones distributed among 4 
cuttings, one of which contained as many as 12 tarsomctatarsi and 3 
tibiotarsi, while 3 cuttings at Kialegak produced 2 humen and 1 tarso- 
metatarsus The fact that the species is represented at both ends of 
the island (Cambell and Kialegak) indicates that it was widespread m 
its local range If it were present m only one place, it might have been 
assumed that its hypothecated decrease might have been due to the 
decnnution of the sole colony on the island 
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Family ANATIDA1C Ducks, Geese, Swans 
Chongs <_ olumbianus (Ord) Whistling Swan 

When one considcis the gastionomic desirability of this, the largest 
edible bird on the island, and its fairly e\en distribution there, it is 
surprising that its remains ha\e been found only in the deposits at 
Kialegak and not in any of the old sites near Gambell At Kialegak 
it is represented by a pair of clavicles and several fingmcntary bones 
found in A sepaiate diggings 

Bran i v t anadknsis minims Iiidgway Cackling Goose 

The cackling goose is an addition to the known avifauna of St 
Lawienee Island It is repiesented in 2 cuttings of the upper layer of 
the Kialegak site, in one by a coiacmd, in the otliei bv a pair of clavi¬ 
cles 

Bran i 1 nioricans (Lawienee) Black Biant 

This goose is also new to the known bud fauna of the island It is 
lepiesented by a metaiaipal found in a basal digging at Kialegak 

Philacte canagk a (Sevastianoff) Emperoi Goose 

The icmains of the empeiot goose are icmarkably few in number 
considering the abundance of the bud on St Lawienee Island, and 
the extent to which it is hunted and used foi food by the Eskimos 
Fuitheimotc, its bones are piesent in neither the two oldest sites 
(Hillside Village and Miy ow aghameet) noi the most recent one (Gam- 
bell), but chiefly in the diggings at Kialegak, and, in small numbcis, 
in 2 cuttings at Seklowaghyagct \t Kialegak bones of the emperoi 
goose were found in 5 cuttings, at Seklowaghyagct in 2 diggings 
Strangely enough, almost no long bones were uneaithed, but chiefly 
metacaipals and fragments of clavicles and coracoids 

The fact that the majority of the bones come from Kialegak at the 
southeast end of the island is in keeping with the present distubution 
of the bud It is found chiefly in the southern part of the island, es¬ 
pecially m the vicuuty of the long lake and lagoons On the north side 
the species is not neaily so common 

Anner alhifronh alb i froN b (Scopoli) White-fronted Goose 

The white-fronted goose is represented in the remains from Kialc- 
gak (2 diggings) and Icvoghiyogameet (1 cutting), m all cases by 
mctacarpals only It is peculiar, to say the least that all four species 
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of geese are represented by bones other than the long limb bones usu¬ 
ally preserved, such as the humerus, femur and tibiotarsus 

Apparently the white-fronted goose has always been an uncommon 
bird in St Lawrence Island, as it is today 

Dafila acuta tzitziuoa (Vieillot) Amencan Pintail 

The pintail is leprescntcd by a single bone, a tarsometatarsus found 
at Kialegak 

Nykoca marila (Linnaeus) (heater Scaup Duck 

One sternum, collected at Ievoghiyogameet, is referable to this 
duck Previously the greater scaup duck was known from St Law¬ 
rence Island only on the basis of Nelson’s statement of its occurience 
there No specimens were collected by him 

Clangula iiyemalis (Linnaeus) Old-squaw 

The old squaw is one of the commonest ducks on the island, and 
its bones have been found in 12 diggings, the greatest numliei being 
at Kialegak, where it is rcpiesented in 7 cuttings The oldest bones 
come from Miyowaghameet (3 diggings), one fragmentary skull was 
found at Ievoghiyogameet, and a piece of a sternum was unearthed 
m the iccent village site at Gamin'll 

Histrionicus histrionic us pacific vs Biooks 
Western Harlequin Duck 

The western harlequin duck is represented by bones chiefly in the 
Kialegak and Ievoghiyogameet sites In the foimer it was found in 4 
diggings, in the latter village, in 2 cuttings A single coracoid comes 
from the excavations at Seklowaghyaget as well The Kialegak and 
Ievoghiyogameet specimens are all humeri except foi a pair of tarso- 
metatarsi 

Polysticta stelleri (Pallas) Steller’s Eider 

Steller’s cidei appears among the remains of the oldest site, the 
Hillside Village, in the form of a fragmentary femur Otherwise it is 
represented only from Kialegak, where, however, it hguies in four 
diggings, 3 of which yielded a humerus apiece and 1 a synsacrum 

Somateria v-niqra Gray Pacific Eidei 

The Pacific eider is abundantly icpresentcd in the present collec¬ 
tion, its bones being recorded from 32 separate cuttmgs, ranging 
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throughout all the bites and ages except the very oldest (Hillside 
Village), and Keklowaghyagct \t Miyowaghameet, it was found in 
3 cuttings, at Ievogluyogameet, in 7 cuttings, at Kialegak, in 20 dig¬ 
gings, at the recent Uambell site, in 2 diggings 

Som ateria si’Ec TABiLis (Linnaeus) King Eider 

Tod ly the Pacific eidei is much more abundant on St Lawrence 
Island than the king eider, but, if wc may judge by the skeletal re- 
miiiis, the latter species was somewhat the commoner of the two m 
the pic-histouc past, or else was often selected as an object of the 
chase by the Eskimos Remains of the king eidei are included in the 
matenal exovated at 37 different diggings The oldest village site 
revealed a roruoid of this duck, and its bones have been found at 
each of the othei village deposits except, stiangely enough the recent 
village site at (iambell At Miyow aghameet it was found in 1 cutting, 
at levoghiyogameet in 3 cuttings, at Kialegak, where it was found 
in greatest numliers, in 31 diggings, at Seklowaghyaget in 1 digging 
The absence of this speues fiom the recent (Iambell site is of interest 
in connection with its relative decrease in abundance at present 

Viu ionetta fisc heui (Biandt) Spectacled Eider 

The spectacled cider is represented only m the collections from 
Kialegak, where it was found in 4 cuttings All in all, 3 humeri and 4 
coracoids were uneaithcd 

Meuniik leomndi (Bonaparte) White-winged Scoter 

The discoveiy that this duck was represented m no less than 9 dig¬ 
gings at Kialegak is veiy surpnsmg in view of the fact that the species 
had nevci been recoided from the island before To hnd a bird new to 
the local avifauna m a single cutting is a thing to be expected, but to 
find such abundant evidence of one is really unusual It is significant 
that the species w as found only from the southeast end of St Law- 
rente Island, the point nearest its mainland range The bones mclude 
2 tarsometatarsi, 2 tibiotarsi, 1 coracoid, and many fragmentary 
pieces 

Melanitta i’erspic illata (Linnaeus) Surf Scoter 

A humerus, found at Kialegak, is of this species The i»urf scoter is 
new- to the avifauna of St Law rence Island As far as I know, this is 
the mobt northwestern locality whence the species has been recorded 
as yet 
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Oidemia americana Swainson American Scoter 

The American scoter seems (from somewhat inconclusive evidence) 
to have been commoner on St Lawrence Island m the past than 
it is today Bones of this duck are present m the collections made 
in 5 different diggings at Kialegak Of naturalists who have made 
observations on the bird life of the island, only Nelson has recorded 
this species, and he reported it as occurring only sparingly there 
None of the collectors since the time of Nelson’s visit have found it 

The fact that no bones of this duck were found at any of the sites 
at the northw cst end of island suggests that e\ en in the past (perhaps 
1000 years ago) its range on the island was very limited This may 
still be so, and may be the reason recent visitors have failed to find 
it 

Mergus merganser hubsp indet Meiganser 

A number of bones, from 5 different diggings at Kialegak, aie defi¬ 
nitely referable to this species, but I cannot find any diagnostic .skele¬ 
tal characters by which to determine their subspecific identity Nei¬ 
ther race of the merganser has ever been found neai St Lawrence 
Island and either one might lie the form involved as the island is just 
about half way between the known limits of then respective ranges 
If the bird should turn out to be the nominate Euiasian form, it would 
be an addition to the North American avifauna, if it should be M m 
amencamit>, it would be a considerable extension of range The species 
is new to St Lawrence Island 

The bones include 1 humeius, 1 radius, 2 ulnae, 7 metacarpals, and 
f tibiotarsus 

Merqttb serrvtor Linnaeus Hcd-breasted Merganser 

The red-breat>ted meiganser is repiescnted by a tibiotarsus and a 
metacarpal, both fiom Kialegak (2 separate diggings) 

Family GRUIDAE Cianes 

Grus canadensis canadensis (Linnaeus) Little Brown Crane 

Three village bites (Miyowaghameet, Ievoghiyogameet, and Kiale- 
gak) yielded bones of this crane Most of the bones are fragmentary 
but a whole tarbometatarsus was found at Ievoghiyogameet In a bird 
of this size the absence of records from a deposit is fairly good evi¬ 
dence that the species w as eithei not present or w 7 as not fed upon by 
the Eskimos 
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Family SCOLOPACIDAE Woodcock, Snipe, and Sandpipers 
Heteroscelus incanus (Gmelin) Wandering Tattlei 

A humerus found in one of the basal diggings at Kialegak appears 
to be of this species St. Lawrence Island is the northw cstemmost 
locality from which this bird has been recoided so far The wandering 
tattler is an addition to the avifauna of the island 

Family STF.RCORARIIDAE Jaegers and Skuas 

Stercorarius POMARiNUb (Temminck) Pomanne Jaeger 

The pomanne jaeger is lepresented only in the matenal excavated 
at Kialegak, where its bones were found in 4 separate diggings 

Stercor\R itTb parasiticus (Linnaeus) Parasitic Jaeger 

The three oldest village sites (Hillside Village, Miyowaghameet, 
and Kialegak) yielded osseous remnants of the paiasitic jaeger, but 
the more recent sites did not Only a few bones were found in all—3 
humeri, 3 tibiotarsi, 1 ulna, and seveial fragments 

Stercorarius longicaudus Vieillot Long-tailed Jaeger 

The abundance of bones of this jaeger came as a distinct surprise 
as the species was not previously recorded as particularly common 
on St Lawrence Island Bones attributable to it were found in twen¬ 
ty-six diggings, from the oldest site (Hillside Village) to the newest 
(the recent Gambell site) In the Hillside Village site a fiagmcntary 
humerus and a tarsometatarsus were found, at Miyowaghameet (4 
cuttings) 7 humen, 4 tarsometatarsi, and 3 tibiotarsi were found, at 
Kialegak bones were found in 15 separate cuttings, the bones includ¬ 
ing 7 humen, 1 coracoid, 6 tarsometatarsi, 2 femurs, and fragments, at 
Ievoghiyogameet (5 diggings) 8 humen, and 4 tarsometatarsi were 
collected, at Gambell (recent) 2 tarsometatarsi were unearthed 

This bird is said to walk about on the ground when feeding on in¬ 
sects, and it is probably at such times that the Eskimos are able to 
kill it m numbers 


Family LARIDAE Gulls, Terns 

Larus htperboreus Gunnerusm Glaucous Gull 

The ancient Hillside Village yielded a fragmentary humerus and a 
piece of a mandible of this gull, a coracoid was found at Miyowagha¬ 
meet, 2 cuttings at Ievoghiyogameet produced 1 skull, 1 extra max- 
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ilia, 1 tarsometatarsus, and 1 coracoid, the Kialegak collection con¬ 
tained a pair of mandibleB 

Larus glaucescenb Naumann Glaucous-winged Gull 

This gull is more abundantly represented in the collection than the 
preceding species It was found in 7 diggings at Miyowaghamcet, 
Ievoghiyogameet, Kialegak, and the recent site at Gambell The re- 
mams include 4 metacarpals, 1 fragmentary skull, 1 pan of mandibles, 
1 sternum, 1 ulna, and fragments 

Larus brachyrhynchus Richardson Short-billed Gull 

This gull was not mentioned in my list of the birds of St Lawrence 
Island (Pioc U S Nat Mus 80, art 12 1032), but I have smee 
found that Bent (Bull U S Nat Mus 113 145 1921 ) states that 

it breeds on the island Furthermore, the map in Cooke’s paper on the 
distribution of North American gulls (U S Dept Agric Bull 292 
47 1915 ) shows a record for St Lawrence Island Bones of this gull 

were found m 3 diggings, all at Ievoghiyogameet The bones include 
3 ulnae and a sternum 

Rissa tridactyla pollk ahis Ridgway Pacific Kittiwake 

This gull is leprescntcd mil diggings in the old village sites (Hill¬ 
side Village, Miyowaghameet, Kialegak, and Ievoghiyogameet) and 
seems to have been as numerous 1000 oi more years ago as it is today 
A broken pair of mandibles found at Hillside Village and an ulna from 
Miyowaghamcet are the oldest specimens in the order named Kiale- 
gak site contained many bones, as 4 cuttings there revealed this spe¬ 
cies, but the greatest abundance of kittiwake bones was found at 
Ievoghiyogameet, where 5 cuttings yielded 1 sternum, 1 pair of man¬ 
dibles, 1 skull, 6 ulnae, 1 humerus, and 1 metacarpal 

Rissa brevirostris (Bruch) Red-legged Kittiwake 

This gull is an addition to the avifauna of St Lawrence Island 
It is represented by a pair of mandibles found in a superficial diggin g 
at Ievoghiyogameet This constitutes a considerable northward ex¬ 
tension of the known range of the species 

Family ALCIDAG Auks, Murres, Auklets 
Uria lomvia arra (Pallas) Pallas’s Murre 

TJris, the most abundant bird on St Lawrence Island today, is also 
by an enormous percentage, the species most abundantly represented 
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by the bones from the old village si tee It is represented m 69 diggings, 
from all the sites and of all the ages It is also represented by almost 
as many individual bones as all the other species combined Two 
humeri, collected at Kialegak, match exactly humen of Una aalge 
califormca, but I am not convinced that it is advisable to attempt to 
separate the two murres on the basis of their humeri as they are so 
very similar and overlap in their dimensions 

It is obvious that Pallas’s murre is the most important avian item 
of food in the lives of the St Lawrence Eskimos 

Cepphus columba Pallas Pigeon Guillemot 

This guillemot is represented by bones from 16 diggings from all 
the village sites except Seklowaghyaget Apparently its numerical 
status on St Lawienre Island has not changed much during the last 
2500 or so years 

Brachyrhamphus brevirostrib (Vigors) Kitthtz’s Murrelct 

A humerus from a basal digging at Ievoghiyogamcct is the only 
record of this murrelet for St Lawrence Island Although it is known 
to breed on both the Alaskan and Siberian coasts of Bering Sea and 
adjacent parts of the Arctic Ocean, it had not been reported fiom St 
Lawrence Island before 

Cyclorrhynchus psittacula (Pallas) Paroquet Auklet 

The paroquet auklet is abundantly represented in the diggings of 
all the village sites except the very old Hillside Village The greatest 
quantity of bones came from Kialegak in the southeastern part of the 
island, fewer from the Gambell region at the northwestern tip This 
is in keeping with present local distribution of this bird on St Law¬ 
rence Island 

Aethia cristatella (Pallas) Crested Auklet 

The crested auklet, one of tho common birds of St Lawrence Is¬ 
land, is represented in 16 diggings, all from the sites at the northwest 
end of the island, and not at all from Kialegak at the opposite end, 
where it is replaced by the paroquet auklet, just as the two species 
complement each other’s local range today The old Hillside Village 
yielded 4 humen, Miyowaghamect (4 cuttings) many bones, Ievoghi- 
yogameet (6 cuttings) yielded still more, as many as 20 humen, and 
1 sternum being found in one digging alone, Seklowaghyaget (2 cut¬ 
tings) produced several bones, and the recent Gambell site (2 dig- 
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gings) revealed many more, as many as 11 humen and 3 sterna in one 
digging 

Aethia pusilla (Pallas) Least Auklet 

The least auklet ih represented in 3 diggings from 3 villages at Gam- 
boll (Miyowaghameet, Icvoghiyogameet, and the recent Gambell 
site) Only a few bones were found in all, the total being 4 humen and 
1 sternum 

Fu iTercula corniculata (Naumann) Horned Puffin 

In spite of their abundance and size neither of the puffins inhabiting 
St Law rence Island seems to have figured very largely m the diet of 
the uncicnt Eskimos Remains of the present species were found in 8 
diggings representing the following sites Miyowaghamcct, Kialegak, 
and Icvoghiyogameet Most of the bones were found singly, in 2 dig¬ 
gings more than 1 bone was found (2 in one case, 3 in the other) 

Lunda cirrhata (Pallas) Tufted Puffin 

This puffin is more numerously represented than the horned spe¬ 
cies It figures in 14 diggings from both ends of the island (Gambell 
and Kialegak) The specimens come from ends of the chronological 
senes of excavations—from Hillside Village, Miyowaghameet, Ievo- 
ghiyogameet, Kialegak, as well as from the recent Gambell site 

Family STRIGIDAE Owls 

Nyctea nyctea (Linnaeus) Snowy Owl 

The snowy owl is represented by a pair of metacarpals and by a 
few fragments, both from cuttings at Kialegak The absence of bones 
of this species from the other sites and from the other diggings at 
Kialegak may mean that owls are not looked upon as a food supply as 
long as other buds are available 

ETHNOLOGY —Newly discovered Powhatan bird names 1 John R 
Swanton, Bureau of American Ethnology 

Dr Alexander Wetmore, assistant secretary of the Smithsonian 
Institution, has called my attention to an article in The Auk for July, 
1933 which contains a numbei of bird names m Indian not apparently 
recorded elsewhere The article is entitled TcpseU’s ‘Fowlee of heauen' 
and w as read by its author, Bayard H Christy, at the fiftieth meeting 
of the American Ornithologists’ Union, Quebec, October 18,1932 

1 Received October 30,1933 
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Edward Topsell, it seems, who died about 1638, was ‘‘an English 
clergyman, and sometime curate of St Botolph, Aldersgate,” chiefly 
remembered as the author of a Hiitone of four-footed beastes and a 
Histone of serpents, which were printed in 1607 and 1608 respectively 
“It now appears,” says Christy, “that, having projected a third work 
on The Jowles of heaven, he progressed w ith it so far as to complete 
a first part—perhaps one fifth of the contemplated whole The dedica¬ 
tion is to Baron Ellesmeic, the Lord Chancellor, to him, as may be 
supposed, the MS was transmitted, and fiom a descendant of his the 
Huntington Library acquired it Resting today m the archives of that 
library, it forms part of the Ellesmere Collection, and bears the iden¬ 
tifying number, E L1142 ” From internal evidence it appears that it 
was written “before the end of the •year 1014, and peihaps a year or 
tw o earlier than that ” 

Among the birds illustrated arc nine from Virginia, eight of which, 
all but The Crane of Virginia, are accompanied by their Indian names 
which Christy gives and attempts to identify as follows 

“The 1 ushouelta (=-the Thrasher') 

The Aupsco (= the Bluebird) 

The Aiussaco (=» the Flicker) 

The Artamokes (= the Blue Jay) 

The Chuguaieo (= the Red-winged Blackbird) 

The Chuwheeo (= the Towhee) 

The ChowankuH (=* the female Towhee^) 

The Tarawkow Konekautes (= the Sandhill Ciane) 

“A Black-macke of Biasiha is also figured which manifestly is a 
tanager ” 

At the end of the volume is a piospcctus indicating the buds which 
were to be treated in subsequent parts, and among these are eight 
more Virginia birds, all but one of which, the Turkey Cocke, have their 
Indian designations These are the “Katuk, Manasscneau , Meesse- 
noum, Pockway, Poocgueo, Poppogattuweo, and Teauh ” 

While the term “Virginia” had a somewhat extended use in Top- 
sell’s time, its appearance and the date of compilation of the manu¬ 
script show conclusively that we must look to the Powhatan language 
for the origin of the names This is important because it means the 
addition of fourteen or fifteen words to our scanty material from this 
Algonquian dialect Not being a student of Algonquian myself, I 
have submitted these words to two fellow members of the Bureau 
of Ethnology, Mr J N B Hewitt and Dr Truman Michelson, to 
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Prof Frank G Speck of the University of Pennsylvania, and Prof. 
John M Cooper of the Catholic University of America, who have 
kindly furnished the following notes 
Auihouetta Attention might be called to a bird called ahshowcuU 
ters , mentioned by Strachey, which had "carnation-coloured wings ” 
Speck says this is perhaps the red-start, the term being derived from 
the word for "fire” (cf Penobscot shunt e's, "little fire,” or "little 
flame”), from its red flashing wings and tail, pointing out that m 
Cuba it is known as the candehta for the same reason Commenting 
on this, Coopei states that the T6te-de-Boule Cree word for “fire” 
is ukwude 2 

Avpseo Speck points out that this name is evidently identical with 
Oklahoma Delaware a'pat o which signifies "he is white,” white and 
light blue being covered by the same tei m 

Aiuaaoco The T6te-de-Boule Cree term obtained for this bird by 
Cooper wurakone'o, is evidently unrelated, but that for crow, ftyft'sio 
is rather close The common Cree word for raven, and often for crow, 
he gives, however, as k&'k&go 

Artamnhea None of the informants could suggest a parallel 
Chuguareo Hewitt gives the following names for this bird chdgan 
in Nairagansctt (Williams), tiougheres in Abnaki (Rasle), chog-lushw 
in modern Abnaki (KA), tschoquah or tschukqualli in Delaware 
(Zeisbcrger), takennak in modern Delaware (Anthony), asaiggenauk 
(siggenauk ) (Tanner), auchugyeze m Pequot (Stiles) Speck gives the 
Penobscot word as tcugwala'so and states that it is denved from the 
bud’s call as are also the Delaware terms Cooper says that the 
Tete-dc-Boule Cree name is mi'hwo tcatca'k'ero, m which mt'kwo 
signifies "blood,” and IcatcaK is onomatopoetic “The T6te-de-Boule 
children, when they hear or see a red winged blackbird, imitate its call 
by a half-chanted articulated verbalization, as follows teak' teak’ 
teak' tcak*-law§', the last e being very long ” 

Chuwheeo Cooper reports having once recorded the T6te-de-Boule 
Cree word for this bird as paste'ctc, but feels none too sure of it and 
in any case there is evidently no relationship 
Chowankus No suggestion was ventured The form of this word is 
rather similar to Strachcy’b cheawanta, "a robin red-breast,” but that 
may be merely accidental 

* Id the notes furnished by Dr Cooper, c u equivalent to English eh, a to English 
u in but, ’ indicates a glottal stop, and * is a voiceless or barely audible sound Prof 
Speck has the following special signs i a closed vowel like ee in queen, n and t length¬ 
ened consonants equivalent to nn and tt, a an obscure vowel like e in English her, * an 
aspiration following a vowel or consonant 
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Tarawkow KonekauUs Hewitt gives the following synonyms 
tare'gaii (pi tare'gok ) in Abnaki (Rasle), taroecka m the Algonquian 
dialect of New Sweden, tale'ka m Delaware (Zeisbergcr), tainek in 
Narragansett (Williams) He thinks “konekautes” signifies "long 
legged,” and is supported by Speck who gives the Delaware form of 
the word as kwun i ka‘t 

Kaiuk Hewitt gives kaa‘kow oi kaiakou in Abnaki (Rasle), and 
points out that the same word is given by Strachey m the form 
coiahqwus Cooper states that the TfHe-de-Boule Crce term for the 
American herring gull is kw'k *•, and that the Albany Crce on James 
Bay call this bird Idack, the common tern being kla'ck'ock 

Manasscneau Cooper gives uki'skimanise'o, kingfisher, the Tete- 
de-Boule Cree term, as involving a possible explanation 

Meessenouns Michelson says that this word seems to signify “little 
big-partridge,” perhaps indicating a small specimen of some bird 
known as “big-partridge ” Dr Wetmore suggests that it wns proli- 
ably the quail 

Pockaway and Poocgueo Michelson thinks that one, and perhaps 
both, of these names were intended for the pheasant Cooper suggests, 
rather doubtfully, that pockaway may be related to T£te-de-Boulo 
Cree pick, “night-hawk,” and cites pfpdcke'o (given by another in¬ 
formant as papaskio) as the name of the ruffed grouse in the same 
language Dr Wetmore thinks that the bird intended by these two 
names was the ruffed grouse, or possibly the prairie chiekcn 
PoppogaUuweo Accordmg to Michelson this word seems to indicate 
some bird making a noise as it alights Speck says it may possibly 
refer to the quail, the Mohegan-Pequot word for which would be 
bopu'kwati 8, “the spotted or speckled little (bird) ” Cooper mentions 
as a possible analogy T6te-de-Boule Crce papaste'o, the name of one 
of the woodpeckers 

ARCHEOLOGY — A variety of Caddo pottery from Louisiana 1 W 
M Walker, Bureau of American Ethnology (Communicated 
by John R Swanton ) 

The accidental discovery of an ancient bunal ground near the town 
of Natchitoches, La during the summer of 1931, reported by the wri¬ 
ter in the Smithsonian Explorations volume for that year, has made 
possible the identification of the type of pottery made by the Natchi- 

1 Published by permission of the Secretary of the Smithsonian Institution Re¬ 
ceived December 8,1033 
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toches, one of the constituent members of the Caddo confederacy 
This identification rests not alone on the finding of European trade 
objects in immediate association with the Indian artifacts but is 
further strengthened by documentary evidence tending to show that 
the site stands on or neai the village of the Natchitoches first visited 
by Henri de Tonti in 1(> ( W) As the detailed pioof of this assertion has 



Fig 1—Polished and ongiaved bowl, bhck with rod filled linen 
Typu al Natchitoches pottery X i 

been offered in the complete report alieady submitted to the Bureau, 
no attempt will be made to repeat it, even at the risk of appearing 
dogmatic 

The principal significance of this discovery is that it establishes 
not only the pottery type of this particular tribe but also shows it to 
be practically identical with that of a closely allied tribe, the Oua¬ 
chita Thus we have a key which it is hoped will help unlock the major 
pioblem confronting the archeologist in the Red River region—the 
ancient remains attributable to the Caddo tribes The published re¬ 
ports of such workers as Moore,* Harrington,* and Pearce, 4 with their 

1 Moore, 0 B inliquiitet of the OuaehUa Valley Jour of the Acad Nat 8ci Phila 
14 1 1000 

1 Harrington, M R Certain Caddo niee tn Arkansas Indian notes and mono¬ 
graphs, Mus Amor Ind Heye Foundation N Y 1920 

4 Piarcx, J £ The archaeology of east Texas Amer Anthrop 34 4 1982 
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many excellent illustrations, have laid the ground work for detailed 
compaialive studies which will be rendered easier after further deter¬ 
mination of the other ai cheological components of historic Caddo cul- 



lig 2 —Bottle fragment, Natchitoches type, incised but not polished Xi 


tuie, such as thoso furnished by the Adai, Yatasi, Petit Caddo, and 
Grand Caddo 

Unfortunately of the pottery vessels found at the Cane River site 
near Natchitoches practically none were recovered intact, but enough 
fragments were obtained to give a good idea of the nature of the ware 
and its decoration In form they range from conical bowls, cup-like 
bowls with dating collars, small jugs and potb, to subglobular bottles 
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with short necks The quality of the ware also vanes from coarae, 
crude, undecorated poorly fired pieces to highly polished, engraved 
specimens nibbed with ochraeous coloring matter—the typical Red 
River Ware of Moore and Harnngton The bowl fragment seen in fig 
1 is of this latter type, beanng traces of red pamt only in the engraved 
portions of the collar, while its compamon from the same bunal, fig 2, 
bears only an incised decoration much more crudely executed and lacks 
the final polish of the bowl All of the ware is heavily shell-tempered, 
whether decorated or not This is m sharp contrast to the condition 
leported by Harrington for the Caddo pottery described by him from 
southwestern Arkansas, but may perhaps be due to greater abundance 
or availability of the mussel-shell material at the Natchitoches site 
nearer the mouth of Red River The paste is grayish m color, but 
turns reddish after bring 

Decoration of the Natchitoches pottery was produced apparently 
only by the incising and engraving techniques, as no sherds beanng 
coid markings, punctate, stamped, ridged, or roulctted designs weie 
present, nor was thcie any use of paint other than m the color-filled 
engravings already noted The designs most typically found are made 
up of combinations of parallel straight and curved lines, interlocked 
scroll meanders, and rounded spots, with reticulated or hachured 
spaces intervening Decoration applied after drying and firing may be 
best dcsciibcd as incised, that completed after polishing, as engraved 
The shiny black polish on the bowl may have been achieved after 
dipping the vessel in bears’ oil after filing, a process recorded by 
Bushnell foi the Choctaw ' Elements most commonly found in the 
bowl designs comprise four spiral arms appearing to radiate from 
a circle on the under side of the vessel which is always left as a cleared 
space free from any decoration In the case of the small cup-like bowls 
a different band of design forms the encircling collar of the vessel, 
generally employing a zig-zag motif with large spots One bowl found 
had five instead of the customary four spiral arms radiating outward 
fiom the central circular area on the bottom over the body of the 
vessel 

Small pipe bowls not over two inches high were also manufactured 
out of the same kind of shell-tempered clay (Fig 3) They are in the 
form of a cone set into a cup-shaped base and lack an attached stem, 
thus differing completely from the forms found by both Moore and 
Harrington farther up Red River 

1 Bushnill, D I Jb The Choelaui of Bayou Laeomb. Lownana Bur Amer Eth- 
nol Bull 48 12 1000 
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The closest resemblance to the Natchitoches pottery is that found 
by Moore on the Ouachita nver at Glendora Plantation and Keno 
Place Both in shape and decoration these vessels are almost dupli¬ 
cates of those found at Natchitoches, the explanation of which is that 
the Ouachita and Natchitoches were found living together at the site 
visited by Tonti on Red River, and the trading path between the 
distant settlements of the two tribes is cleaily shown on La Fon’s 
map of Louisiana as late as 1806 Which tribe is to be regarded as the 
originator of this ceramic style is not certain from the data at hand 



Fir 3 — Natchitot hea pottery pipe bow] Note posmblo pioperty 
mark scratched on front X l 

The northernmost limit of distubution of this kind of potteiy 
seems to be along the Arkansas river m the vicinity of Pine Bluff, 
Arkansas Moore found at the Douglas site and at the site near Greer 
unmistakable specimens of Natchitoches-Ouachita ware and it was 
present also at the Battle Place site on Red River More recently 
Pearce has described and figured the same kind of pottery from far¬ 
ther west in the Red River section of East Texas* which may also be 
Natchitoches in origin as the early historians note an upper and a 
lower village of this tribe some 100 leagues apart on Red River It is 
important to note, however, that this ware differs somewhat from 
that found by Harrington in southwest Arkansas and regarded by 
him as of Caddo manufacture Although the technique of decoration 

' Piarci op oit Plato 23 a b 
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is much the same there are stylistic differences that are quite notice¬ 
able The scroll, for instance, is not so prevalent a motif as in the 
Natchitoches ware The characteristic vessel forms of the latter are 
also absent, though there is present a greater variety of shapes This 
is not to be taken as an indication that Harrington’s pottery may not 
also be Caddo, but only that it does not conform to the ceramic pat¬ 
tern here identified as belonging to tho Natchitoches-Ouachita divi¬ 
sion of the Caddo confederacy When the villnge site of the Kadoha- 
dacho or Grand Caddo somewhere m the great bend region of Red 
River, can be located definitely and its archeological remains studied 
we may be in a potation to see the lelationship of these two types of 
pottery more clearly 


PROCEEDINGS OF THE ACADEMY 4ND 
AFFILIATED SOCIETIES 

PHILOSOPHICAL SOCIETY 
1056th mlptino 

The 1056th meeting was held in the Cosmos Club Auditorium, May 20th, 
1933, President O S Adams presiding 
Prog)am J (1 Thompson The use of physical methods for testing purity 
of metals - Some of the common metals such as aluminum and zinc have 
been produced recently in extremely pure forms, approaching absolute 
punty The new and impro\ed properties of these superpure metals have 
convinced metallurgists that amounts of impurities formerly considered to 
be unavoidable and not objectionable can no longer be so regarded, a few 
thousandths of one per cent are no longer negligible 
The Bureau of Standards is attempting to prepare iron os pure as possible 
m order that the basic properties of this fundamentally important metal 
may be determined A state of purity has been attained such that the exact 
determination of the punty and of minor changes m the purity, m subse¬ 
quent operations, has become a real problem Chemical analysis is limited 
in its usefulness The possible use of various physical methods has been con¬ 
sidered, including spcctrochemical analysis, the determination of thermal 
emf, permeability, and critical temperatures but it appears that none of these 
determinations yield the desired information The most promising method 
for the determination of purity in high punty iron appears to be the deter¬ 
mination of the temperature coefficient of resistivity but further information 
concerning the effect of details such as annealing treatment is needed 
(Author’s abstract) 

Discussed by Messrs P W White, Roeser, Hawkesworth, Rambebg, 
Humphkiyh, Tuckerman, Kkaclk, and Rawdon 
Louis Jordan and H S Rawdon The preparation of metal single crystals 
and their utilization in metallurgical studies - Tho properties of metal single 
crystals are obviously the fundamental properties of the polycrystalhne 
metals which are in very day use in scientific and engmeenng applications 
These fundamental properties are modified in polycrystalhne metals by the 
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effects of different crystal lattice oriental tons in adjacent grains and of grain 
boundary effects It is logical to study such modifying effects by the piepara- 
tion and examination of smglo crystal and bi-crystal metal specimens One 
of the major problems of present day physical metallurgy is the study of 
the so-called “creep" of metals, that ib, the blow and sometimes continuous 
plastic deformation of metals which are subjected to prolonged loading at 
temperatures which are relatively high as compared with the melting point 
of the metal in question Creep tests of single crystal and bi-crystnl metal 
specimens are promising much in this field of metallurgical study 

Metal single crystals may be quite readily formed either from the solid, 
the liquid, or the gaseous phase of a metal by se\ernl methods (1) by strain¬ 
ing and annealing a solid bar or strip of the metal, (2) by growing a metal 
“icicle" or “stalactite" by slowly raising a metal rod from the surface of a 
mass of liquid metal, (3) by slow deposition on a wire of atoms from metal 
vapor, (4) by lowering a crucible of liquid metal through a furnace, (5) by 
slowly cooling a stationary crucible of liquid metal so arranged that all cool¬ 
ing proceeds from one point on the crucible 

Metal single crystals exhibit several peculiarities in both physical and 
chemical properties Indentations made on single crystals by corneal or 
spherical indenting points produce patterns characteristic of the crystal 
lattice of the metal (square or hexagonal) Single crystal bars broken in ten¬ 
sion deform to nbbon-like cross-section and break with a chisel-edge frac¬ 
ture instead of the familiar conical fractures of polycrystalline bare 
The chemical activity of different planes of atoms m the metnl crystal 
lattice vanes to such a degree that it is possible, by a suitable selection of 
etching reagents, to develop on the surface of single crystal specimens etched 
patterns charactenstic of several simple lattice planes, c g , the cubic, octa¬ 
hedral, or dodecahedral faces of the cubic lattice of copper This furnishes a 
simple visual method of determining the crystal onentation in single crystal 
test specimens ( Authors 9 abstract ) 

Discussed by Messrs Hawkesworth, Humphreys, II L Curtis, and 
Bricrwfdde 

1057TH MELTING 

The 1057th meeting was held in the Cosmos Club Auditorium, October 
14th, 1933, President () 8 Adame presiding 
Piogram Harry Diamond Recent developments m radio aids to av navi¬ 
gation —The paper discussed recent developments m directional guidance 
of aircraft by radio Point to point guidance along the civil airways of the 
United States is provided by a network of radio rangc-beacons Means have 
been developed for furnishing either aural, visual or combined aural and 
visual indication of the position of the airplane with respect to the beacon 
courses A single transmitter and antenna system for simultaneous trans¬ 
mission of phone weather broadcasts and tho beacon signals has also been 
developed A recent major improvement in the beacon network is the re¬ 
placement of the loop transmitting antennas by a new type of antenna 
system, called the TL antenna The latter was developed to eliminate irregu¬ 
lar and erratic course variations occurring at night 
A system of radio landing aids permitting safe landing of airplanes under 
xero conditions of ceiling and visibility was also described The system com¬ 
prises three elements, a low power radio range-beacon for giving guidance to 
the landing airplane along the proper approach to the airport, an ultra^high 
frequency landing beam for giving vertical guidance and marker beacons for 
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indicating the longitudinal position of the airplane On the airplane a single 
croseed-pointer type instrument combines the indications from the first two 
elements, while the marker beacon signals are heard in the headphones 
Successful tests of the system at College Park, Md and Newark, N J were 
described and a movie reel of a completely blind landing was shown (A«- 
thor's abstract ) 

Discussed by Messrs Hawkesworth and Watson Davis 
W B Burgess Application of radio direction finding —After a bnef his¬ 
tory of the investigations of atmospheric disturbances, means were discussed 
for directional studies It was shown that the cathode ray type of direction 
finder, first developed by R A Wat son-Watt, has proven most practicable 
Improvements in this type were traced from the first model, using twelve 
hundred foot loops, to one recently developed by the U S Navy, of unit 
construction, employing loops less than three feet square, but of high sensi¬ 
tivity 

This model gives instantaneous unilateral indications of direction and 
field strength on individual impulses Two of these instruments are being 
used in a study of atmospherics due to tropical hurricanes It is believed that 
their use will lead to an increase in the available data on such storms, and 
that losses due to them may be minimized by advance information of the 
storm path, as determined by the radio direction finder (Author's abstract ) 
Discussed by Mr S earl Lb 

The following informal communications were presented 
P R Hlyl —In 1863, Hermite proved that the number e, base of the 
natural system of logarithms, is transcendental Lindemann in 1872 made 
use of this theorem to prove that e', where z is a rational number, is also 
transcendental From this, Lindemann wrote, it follows that t is transcen¬ 
dental The intermediate steps are not obvious (Sea etary'a abstract) 
Discussed by Messrs Hawkesworth and Naiman 
P R Heyl —The number r expanded to 708 terms contains the different 
digits as follows 

Digit 

0 

1 

2 

3 

4 

5 

6 

7 

8 

0 

(Secretary 9 8 abstract ) 

Discussed by Messrs Dryden and Goldberg 

Raymond J Sefger —The magnetic moment of the proton was deter¬ 
mined by sending beams of ortho- and para-hydrogen through a nonhomo 
geneouB magnetic field after the manner of the earlier experiments of Ger- 
lach and Stern 

Fermi made a calculation of the magnetic moment of the hydrogen mole¬ 
cule The largest contribution to the magnetic moment of a hydrogen mole¬ 
cule comes from the rotation of the protons around the center of mass of the 


A umber of Occurrmcea 

75 

76 
74 
73 

71 
64 
70 
54 

72 
70 
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molecule The electron spins of the two electrons cancel each other veoton- 
ally, and because the electrons rotate more Blowly around the center of mass 
than the protons, acting as though they were being dragged around by the 
protons, the magnetic moment due to the rotation of the electrons is only 
about 1-4 as large as that due to the protons In addition, there is also the 
magnetic moment due to the spin of the protons In ortho-hydrogen the 
two protons are so directed with respect to each other that the magnetic 
moments due to their spins are additive, whereas, in para-hydrogon they aTe 
opposed and cancel eacn other as do the electron spins 

The magnetic moment of para-hydrogen is, therefore, due altogether to 
the rotation of the charges around tho center of mass, and thus by a deter¬ 
mination of the magnetic moment of para-hydrogen this moment can be 
determined Subtracting the magnetic moment due to the rotation of the 
charges from the magnetic moment of ortho-hydrogen, the magnetic mo¬ 
ment of two protons is determined 

The experimental result obtained for a single proton is between two and 
three times the size of a Bohr magneton for a proton (eh/Armc, where m 
is the mass of the proton) (Secretary*8 abstract ) 

1058th meeting 

The 1058th meeting was held in the Cosmos Club Auditorium, October 
28th, 1933, President () S Adams presiding 
Program B H Carroll Present theories of photographic sensitivity — 
Photographic sensitivity is measured in terms of the density developed after 
a given exposure and is not exclusively dependent on the extent of the photo¬ 
chemical change in the emulsion Statistical studies of the sensitivity of in¬ 
dividual silver halide grains in emulsions, combined with other chemical 
and physical evidence, indicate that the presence of nuclei of silver sulphide 
or silver are an important factor in sensitivity Their function is apparently 
to increase the devclopability resulting from a given amount of photolysis 
of the silver halide, as even in the presence of the nuclei the sensitivity of a 
grain depends on the absorption of energy by the silver halide of that grain 
(Author*iabstract ) 

Discussed by Messrs Mohler, IIeyl, P W White, Humphreys, Gish, 
Bracer, Spfncer, H L Curtis and Brigkwedde 
R M Reeve The history of color photography including recent develop¬ 
ments, illustrated by lantern slides and an exhibit of color photographs 
Discussed by Mr E W Spencer 

F G Brickwedde, Recording Secretary 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 

Notes 

Washington at the midwinter meetings —Washington scientists attended 
the midwinter meetings of scientific societies in considerable numbers, and 
took leading parts in their programs At the Boston meeting of the American 
Association for the Advancement of Science and affiliated societies, the fol¬ 
lowing Washingtonians presided over the meetings of the organisations des¬ 
ignated R E Snodgrass, Bureau of Entomology, Entomological Society 
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of America, C 0 Appleman, University of Maryland, American Society of 
Plant Physiologists, 0 L Shear, Bureau of Plant Industry, Mycological 
Society of America, W R Maxon, U S National Museum, American Fern 
Society, W D Leland, chairman of Section L (Historical and Philological 
Sciences) of the A A AS 

An outstanding address of the meeting was delivered by the Hon Henry 
A Wallacf, Secretary of Agriculture, who spoke before the general session 
on Friday evening, December 29, under the auspices of Section M (Engineer¬ 
ing) Mr Wallace’s subject was The social advantages and disadvantages of the 
engineering-si lentijic approach to civilization lie pointed out that the high 
degree of individualism natural to most engineers had fitted in well with the 
highly individualized society which characterized the growing period m 
Amencan history, but warned his hearers that it cannot be expected to fit 
into the cooperative or socialized phase which we are now entering Particu¬ 
larly must the engineer give up his attitude of impersonal detachment, in 
which he accepted support from men who exploited hiB work and relieved 
him from any feeling of responsibility for its social consequences Mr Wal¬ 
lace called upon his hearers to promote a broader education and a more 
humanistic outlook among engineers 

Among the scientific exhibits at the Boston meeting were two prepared 
by bureaus of the Federal government one from the Melrose, Mass station 
of the Burctu of Entomology, showing methods used in fighting the gipsy 
moth and other insect pests, the other from the National Bureau of Stand¬ 
ards, showing aerodynamic tests of automobile body models, an optical 
strain gauge, a cement turbidimeter and a test for fatigue in airplane propel¬ 
lers 

During the Christmas week another group of scientific meetings were 
held in Philadelphia Among the participating bodies were the Society of 
Amencan Bacteriologists, at which sixteen papers were presented by Wash¬ 
ington scientists, the Amencan Statistical Association, the American Eco¬ 
nomic Association, the American Farm Economic Association, the Econo- 
metnc Society and Amencan Association of University Professors At all 
of these meetings Washingtonians were duly represented 

The Amencan Anthropological Association, of which Dr John Mont¬ 
gomery Cooper of the Catholic University of Amenca is secretary, met at 
Columbus, Ohio 

At the meeting of the Geological Society of Amenca and its affiliated 
societies, held in Chicago, Dr W H Twenhofel, secretary of the division 
of geology, National Research Council, presented two papers 

The meeting of the Amencan Psychoanalytic Association, of which Dr 
William A White of St Elizabeth’s Hospital is vice-president, was held in 
Washington, December 26 and 27 

Washington was also the scene of the joint meeting of the Archaeological 
Institute of America, The Amencan Philological Association and the Linguis¬ 
tic Society of Amenca, Dec 27 to 29, George Washington Umvereity acted 
as host institution 

At the request of the World Calendar Association, Inc, Mr Henry W 
Bevrce, co-chief of the weights and measures division of the Bureau of 
Standards, attended meetings held in Philadelphia on December 28, 1933, 
under the auspices of the Amencan Statistical Association, and presented 
a paper on calendar revision Mr Beahce supported the 12-month, equal- 
quarters plan of revision, as opposed to the 13 equal months plan 
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Bureau of Plant Industry —Following the retirement of Dr William A 
Taylob as Chief of the Bureau of Plant Industry, United States Depart¬ 
ment of Agriculture, Knowles A Ryerson became Chief of the Bureau 
January 1,1934 Mr Ryebson was formerly head of the Division of Foreign 
Plant Introduction of the Bureau He holds the degrees of B S and M S 
from the University of California 

At the same time Frederick D Richey, formerly in charge of the Bu¬ 
reau’s corn investigations, was appointed Associate Chief of the Bureau, to 
succeed Dr Karl F Kellerman, who has been placed at the head of a new 
Division of Plant Disease Eradication and Control m the Department Mr 
Richey is a graduate of the Univ ersity of Missouri with the degree of B 8 A 
In his new position he will give special attention to the Bureau’s research 
activities 

Life-saving trap —A patent on a trap attachment to safeguard Bmall mam¬ 
mals and birds and to. make trapping more efficient, recently granted to 
Albert M Day, of the Bureau of Biological Survey, has been dedicated by 
Mr Day to the free use of the public The new device ib known as the Bi¬ 
ological Survey pan spnng and is already on the market It is a Bmall, de¬ 
tachable, thin steel spring to be inserted between the pan and the base of a 
standard steel trap and can easily be adjusted to prevent the capture of any 
of the lighter animals oommon m a given locality The use of the attachment 
also helps trappers, who lose time and effort when a trap in a carefully se¬ 
lected location is sprung by unsought animals or by birds 

Radio talks • -The following radio talks have been made by Washington 
scientists under the auspices of Science Service They were sent out over the 
network of the Columbia Broadcasting System Dr O E Baker, U S 
Department of Agriculture, The population prospect, December 13, J B 
Kincer,U S Weather Bureau, /sour climate changing to mildert,3 vnuary 3, 
Dr Paul 8 Galtsoff, U S Bureau of Fishenes, The mystery of the ocean, 
January 10 

Assistant Secretary of the Intenor Oscar L Chapman of the Department 
of the Intenor gave a radio talk January 8 over the Columbia Broadcasting 
System’s Station WJSV in Washington The subject of his talk was the use 
and value of the national parks 

Recommendations for Weather Bureau —A committee of the Science Ad¬ 
visory Board, consisting of Dr Isaiah Bowman, Dr Karl T Compton, 
Charles D Reed and Dr Robert A Millikan, chairman, has presented 
to the Secretary of Agnculture its preliminary report, recommending certain 
changes and measures of reorganisation in the reporting and forecasting of 
weather in the United States Primary recommendations are two first, that 
the air-mass analysis method, already in use in certain European countries, 
be adopted in this country as rapidly as practicable, to supplement the 
method now in use here second, that all meteorological activities now con¬ 
ducted by several separate agencies be integrated into one central organisa¬ 
tion, under the Weather Bureau, except for the activities necessary to the 
Army and the Navy In addition to these two major recommendations, the 
committee also considers the following innovations desirable a certain de¬ 
centralisation of the general forecast work of the Weather Bureau by the 
establishment of more numerous district forecast centers in place of the 
five now existing, an extension of olunatological work, looking toward long- 
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range forecasting, efforts toward cooperation with other countries in the 
Northern Hemisphere, postgraduate training for Weather Bureau meteor* 
ologists, and the establishment of a permanent Weather Bureau Committee 
to advise on matters of weather service and policy 

Science in the recovery program —Among the Federal projects approved 
by the Public Works Administration, five allotments indicate a recog¬ 
nition of the value of scientific research as part of the recovery program 
Two allotments were made to the National Planning Board One of 
$35,000 provides for a program to discover, correlate, and Btudy the re¬ 
searches and surveys now being made throughout the country on such sub¬ 
jects as natural resources, population distribution and trends, health prob¬ 
lems, looal planning, and any other field which has a direct bearing on na¬ 
tional welfare 

A second allotment of $250,000 to the National Planning Board is to 
stimulate the preparation of state, regional, local and city planB by sending 
technical advisers out to visit the local communities 
The Bureau of Chemistry and Soils, U S Department of Agriculture, 
received $70,000 for the construction of an industrial farm by-products 
laboratory at Ames, Iowa, where the state agricultural college and experi¬ 
ment station is located 

An experimental study of stream pollution in the upper Mississippi River 
is provided for by an allotment of $15,000 to the U S Bureau of Fisheries 
This Bureau also received $127,300 for the survey and improvement of 
streams and lakes in various sections of the country and to provide a scien¬ 
tific basis for such operations 

A new project of the Civil Works Administration includes the exploration 
of archaeological sites in five different states Florida, Georgia, North 
Carolina, Tennessee and California The work of excavation will provide 
employment for a total of approximately 1,000 men 

Allocation of more than $1,750,000 of funds for new construction on 
government property near Beltsville, Md , as a part of the Public Works 
progi am will enable the U S Department of Agriculture to develop there a 
model experiment station for agriculture 
A national experiment m land use, devoted to studying the prevention of 
soil erosion and providing for removal from cultivation of submarginal land 
instead of the average land required m the crop reduction programs, is 
being undertaken cooperatively by the Replacement Crops Section of the 
Agricultural Adjustment Administration and the Soil Erosion Service of 
the Department of the Interior The experiment was authorised upon the 
recommendation of Secretary of Agriculture Wallace and Secretary of 
Interior Ickes It will cover two million acres of land in 10 different regions 
The Bureau of Fisheries was allotted m August by the Public Works Ad¬ 
ministration a sum of money amounting to $300,000 to be expended on some 
37 projects including repairs and reoonditionmg to fish hatcheries, repairs 
to vessels, improvement to Alaska salmon streams, and the enlargement and 
continuation of new construction at 4 hatcheries 

News Briefs 

At the annual meeting of the Board of Trustees of the Carnegie Institu¬ 
tion of Washington, held December 15, the following elections were an¬ 
nounced trustees Frank B Jewett, Roswell Miller, both of New York 
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City, officers of the board for three ensuing years Elihu Root, chairman, 
Henry 8 Pritchett, vice-chairman, Frederic A Delano, secretary 

An aerial mapping project has been undertaken over large selected rural 
areas in the South, under the auspices of the Civil Works Administration 

A summary of the earthquakes of 1033 based on data compiled by seis¬ 
mologists of the U S Coast and Geodetic Survey, shows a total of about 
forty 11 earth-shakers ” Of these five were destructive to property and human 
life, causing damage estimated at $41,000,000 and approximately 2,000 
deaths 

Bv cooperation of several scientific agencies with the Tennessee Valley 
Authority, Indian mounds and other archaeological sites in areas to bo ex¬ 
cavated, flooded or otherwise disturbed will be given thorough scientific 
exploration with the objective of salvaging all possible data and material 

It is announced that the International Scientific Radio Union will have 
its Fifth General Assembly in London, September 12 to 19 This is the 
international organisation for the promotion of radio research Its Fourth 
General Assembly waB held in Copenhagen in 1931 Dr A E Kxnnelly 
is the President of the Union and Chairman of its American Section Dr 
J H Dellinger, Vice Chairman of the American Section, was recently 
appointed chairman of the Union's Commission on Radio Wave Propaga¬ 
tion 

The International Radio Consulting Committee will have a meeting in 
Lisbon, beginning September 22 This is one of three advisory committees 
established by the international telegraph and radio conferences, the other 
two are on telegraphy and telephony, respectively The International Radio 
Advisory Committee has had two previous meetings, The Hague, 1929 and 
Copenhagen, 1931 

Professor Max Bebguan, Director of the Kaiser Wilhelm Institute in 
Dresden, Germany, gave a lecture entitled Some recent work in the chemistry 
of proteins and amino acids at the George Washington University school of 
Medicine on Tuesday, November 28,1933 

The December lecture on the Smith-Reed-Russell senes at the School 
of Medicine, George Washington University, was delivered by Dr Howard 
T Kabsner, Department of Pathology, School of Medicine, Western Re¬ 
serve University Dr Karsner’s subject was Rheumatic heart disease 

More than 48,000 acres of national forest land were planted to trees 
this fall, the U 8 Forest Service reports This total covers practically only 
a half-year, but it is greater than the acreage planted in the national forests 
in any preceding 12-month penod Plantings in the national forests in 1932 
aggregated 24,900 acres, in 1931 they were 26,000 acres Complete figures 
for 1933 are not yet available 


Personal Items 

Chester C Davis has been appointed administrator of the Agricultural 
Adjustment Act by Secretary of Agriculture Wallace, with the approval 
of President Roosevelt 
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Willis 8 Gregg has been appointed chief of the U 8 Weather Bureau, 
succeeding Dr CharlesS Marvin, retired 

Dr Walter C Lowdermile has been appointed vice-director of the 
Soil Erosion Service of the Department of the Interior 

Dr H C Dickinson, chief, heat and power division, National Bureau 
of Standards, has been appointed by Secretary of Commerce Daniel C 
Roper, a member of the committee on uniform traffic laws and ordinances 
which is charged with conducting a re-survey of the standards recommended 
by the National Conference on Street and Highway Safety as a basis for 
traffic lawB and ordinances in many of the states and municipalities The 
committee will hold its first meeting in Washington, January 17 and 18 

Mr J W Cbben, of the department of terrestrial magnetism, Carnegie 
Institution of Washington, returned from Toronto, Canada, December 23, 
1933, where he had camea out an inter-companson of the magnetic stand¬ 
ards of the Carnegie Institution of Washington with those of the Meteoro¬ 
logical Service of Canada 

Prof George W Carver of Tuskegee Institute delivered a lecture at 
Howard University, December 14 

Miss J Busse, chief, thermometry section, Bureau of Standards, was 
elected on January 4 to the office of Vice President of the Quota Club 

The Abb6 Georges LemaItre, who has been visiting professor at the 
Catholic University of America, was designated for the award of the Mendel 
Medal for 1934 by Villanova College on January 12 

Dr Neil E Stevens of the Bureau of Plant Industry was elected Presi¬ 
dent of the American Phytopathological Society at the mid-winter meeting 
of the Society at Boston 


Homer Collar Skbbls, botanist, Bureau of Plant Industry, died Janu¬ 
ary 3 at East St Louis, Illinois, where he had been spending the holidays 
with his daughter Mr Skeels was born July 31,1873, at Grand Rapids. 
Michigan, and received his elementary education m that city He graduated 
from the Michigan Agricultural College in 1898 with the degree of Bachelor 
of Science, following which he was in charge of private parks in Joliet, Illi¬ 
nois, for a number of years He came to the Bureau of Plant Industry in 1907 
and served there continuously until his death During the years spent in the 
Department of Agriculture, Mr Skeels built up a very comprehensive col¬ 
lection of economic seeds, now numbering nearly 45,000 samples, which 
work brought him a nation-wide reputation as an expert in the identification 
of seeds He was a fellow of the American Association for the Advancement 
of Science, and in addition to the Washington Academy of Sciences was a 
member of the Botanical Society of America, the Botanical Society of Wash¬ 
ington and the Biological Society of Washington 
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PETROLOGY —Some magmatic problems 1 Clarence N Fenner, 
Geophysical Laboratory 

For many years the causes of magmatic differentiation have been 
a subject of very great interest to petrographers As much as a hun¬ 
dred years ago Scrape suggested that a main cause of variation of 
magmas was to be found m the sinking of early formed crystals, and 
Lyell believed this to be the true explanation Later, vanouB other 
explanations were advocated by different students, but there was no 
general agreement as to their efficacy or applicability The theories 
were expressed m rather vague general terms and lacked precision 

Comparatively recently N L Bowen has shown, by skilful labora¬ 
tory work and admirable reasoning, m just what manner the separa¬ 
tion of successive solid phases from a silicate melt should modify the 
composition of the residual liquid, and the way m which the results 
might be applied to natural magmas His views have gained wide ac¬ 
ceptance, and probably most petiologists now regard the essential 
problems of differentiation as solved 

There is, however, a danger that in the enthusiasm aroused by a 
notable advance, expectation will be too great, and the possibility 
of the operation of other processes will be overlooked There are some 
geologists who are not yet prepared to accept all the implications of 
this theory of differentiation, and who feel that it would be well to 
proceed a little more cautiously and to test more carefully by field 
observations whether all its requirements are met They would ask 
its advocates to give consideration to some apparent discrepancies 
and endeavor to bring them into accord. It is my purpose to describe 
cert am occurrences that seem incompatible with some of the require¬ 
ments of the theory as heretofore enunciated It is hardly necessary 
to emphasise that our whole conception of the properties of magmas 

1 Praodenttal sd drees, present*! before the Geologies! Society of Washington. De¬ 
cember IS, 1988 Received Dee 21,1988 
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and of the processes operating in the depths of the earth are involved 
in the question of differentiation 

All petrologists are familiar with the general principles of the theory 
of differentiation by crystal separation, but 1 wish to call special 
attention to one or two of its mam points It is supposed that the 
magma that begins to differentiate is basic, probably basaltic As this 
cools, crystals separate, and by their separation the composition of 
the remaining liquid is caused to change progressively In the normal 
sequence the liquid passes from basalt through increasingly siliceous 
andesitic types to a very siliceous rhyolite The points to be noted 
are that rhyolite is the coolest liquid of the senes, and that basic 
constituents have been eliminated by a freezing out process It fol¬ 
lows necessarily that if rhyolitic magma should engulf fragments of 
basic rock it should not be able ordinarily to melt them or take them 
into solution, as the minerals of such basic rocks are almost wholly 
of the soit that, theoretically, have already been frozen out of the 
magma in the process by which rhyolite has been generated This idea 
has been regarded by many wnters as almost axiomatic Acccptmg 
unreservedly the view that rhyolites have been formed in this man¬ 
ner and only in this manner, they reason that it would be as illogical 
to suppose that rhyolite magma could dissolve basic rocks as that a 
salt solution that had deposited crystals could automatically reverse 
the piocess and redissolve the ciystals 
On the other hand, in the course of held woik, I have come across 
two remarkable occuirences in which there seems to have been direct 
solution of large amounts of basic rocks m rhyolite The incompati¬ 
bility of these phenomena with theoretical expectations seems to place 
before petiologists a problem requiring solution before we can be 
satisfied that the oithodox scheme of differentiation is broad enough 
to cover all phases of the subject 
The first of these occurrences was met in the Katmai region At 
the time of the great eruption of Katmai, the mam activity was in 
the central ciater, but important manifestations occurred m tho near¬ 
by aiea known as the Valley of Ten Thousand Smokes. We believe 
that these subsidiary outbreaks had their origin m an intrusive sill 
that was thrust into the horizontal Jurassic sediments that underlie 
the valley, and broke thiough to the surface at numerous points 
The chief of these secondary eiuptive centers was at Novarupta 
From the nature and distribution of the ejected material of the 
eruption the chief events may be stated as follows 
At the mam crater of Katmai enormous quantities of pumice and 
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lapilli were ejected in violent explosions, and earned to great dis¬ 
tances At the vents in the Valley of Ten Thousand Smokes the vio¬ 
lence was much less, but pumiceous material frothed over the nms 
and was swept down the Valley in one or more incandescent floods 
that resembled the glowing clouds of the West Indian eruptions, these 
we have called the hot sand flows Novarupta, at the head of the 
Valley, participated in this phenomenon and w r as piobably a chief 
contnbutor to the sand flows Later, it shot up a spray of fiery frag¬ 
ments which were deposited in thick beds m its immediate vicinity 
and built up an encircling wall Its last act, most important for the 
mformation on assimilation that it gives, w as the slow extrusion of a 
mass of viscous, glassy lava, which became rigid on the surface as it 
cooled, and broke into great blocks fiom the effect of the uplifting 
forces This material rcpiesents what might be termed a gigantic 
quenching experiment It shows in diagrammatic manner the proc¬ 
esses of solution and incorporation of xenohthic blocks, ariested at 
a stage of incomplete digestion by the congealing of the mass 

The new, live magma ejected at Katmai ciatei and at all the other 
vents is a very siliceous rhyolite with about 77 pei cent silica Speci¬ 
mens of uncontaminated lava fiom Katmai, from Novarupta, and 
from the Valley have been analysed by several chemists, and they 
show an almost identical composition Moreover, there is good reason 
to believe that the composition of the live magma rising from the 
depths remained constant from beginning to end of the ei upturn 
Where variations occur there is direct evidence of neai-suifacc con¬ 
tamination 

At all the vents, however, contamination seems to have taken 
place on a large scale and in similar fashion Evidence might be 
cited for each, but it is at Novarupta that it is most easily and con¬ 
vincingly demonstrated 

The uncontaminated rhyolite pumice emanating from all of the 
vents is a typical pumice, greatly inflated and almost white It differs 
much in appearance from the minutely vesicular rhyolitic glass of 
Novarupta, but this is duo simply to their different degrees of in¬ 
flation The only crystals that appear m either are rare phenocrysts 
of quarts and ohgoclase Where the rhyolite has become contami¬ 
nated the undigested xenohths have usually the composition of basic 
andesites of various kinds, and the textures of surface lavas, though 
sedimentary fragments are fairly plentiful, and there are inclusions 
of plutonic rock 

The contaminated pumice of the early phases of eruption, which is 
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found in abundance, shows alternations of white and black bands 
The black bands, which are sharply contrasted with the white, con¬ 
tain numerous phenocrysts of labradonte, pyroxene, and magnetite 
m a brown glass, but in the final stages of reaction these phenocrysts 
almost disappear in solution, and the siliceous and basic liquids 
become thoroughly mixed 

In many specimens it is evident that not only was the basic ma¬ 
terial melted down, but it became so thoroughly impregnated with 
gases that it participated in the inflation to a pumiceous froth 

These vanegated and banded pumices plainly show a remarkable 
association of two sharply contrasted types of lava, but because of 
the fragmental nature of the pumice, such matenal is not well adapted 
to Bhow how the basic bands originated Novarupta supplies to per¬ 
fection the missing evidence The rock that forms the dome represents 
the closing stages of activity The violently explosive phenomena 
had subsided, and though the rock is shattered, the blocks are large 
enough to exhibit the mutual relations of the heterogeneous constit¬ 
uents 

Novarupta forms a nearly circular pile of lava about 800 feet m 
diameter, consisting of rock that is banded on a large scale Associated 
with the dark bands and evidently the source from which they origi¬ 
nated may be seen thousands of basic xenobths in all stages of diges¬ 
tion Some still preserve a sharply bounded, angular outline, but the 
process of digestion stopped just as others had become softened and 
were tending toward an elongated form, and as fragments were float¬ 
ing away Still others reached the stage of disintegration at which they 
formed lenticular masses of scona, and finally nothing was left but 
dark bands Some of the bands extend for many feet, but at- their 
terminations they always wedge out into the rhyolite There is no 
reason to doubt that the rhyolite is the all-embracing matrix and that 
the dark bands represent included matenal Furthermore, the separa¬ 
tion between light and dark bands is usually abrupt This could 
hardly be so if the two had been stirred together in a violently agi¬ 
tated pool of lava, nor could such a separation have survived the tur¬ 
bulent mixing that the constituents would have undergone, if the 
basic matenal had become involved m the rhyolite during its nse 
from the depths For this reason, and because the basic matenal 
itself has the characteristics of surface andesites, it is believed that 
the contamination is a near-surface phenomenon 

The features desenbed charactenze all the rock of the dome The 
specimens and photographs exhibited demonstrate more effectively 



MARCH 15 , 1034 


FENNER MAGMATIC PROBLEMS 


117 


than descriptions the processes that were in operation just prior to 
the congealing of the Novarupta lava Microscopic examination of 
this contaminated material shows undoubted evidence of solution, 
but the best evidence on a microscopic scale is obtained from certain 
specimens that belong to an earlier stage of activity, when solution 
w as probably going on more vigorously, these were thrown out during 
the explosiv e phases 

In thin sections of these specimens some of the minute xenohths 
still have a definite foim, though the boundaries are very nregular in 
detail In many of them the original texture is preserved, and they 
may be recognized commonly as basic andesites, less often as sedi¬ 
ments Some of the xenohths became softened, and their shape was 
distorted Some were even drawn out into long tongues The ground- 
mass progressively lost its textural chaiacteristics and became a dark 
brown glass which has an index of refraction appropriate to an andes¬ 
itic glass 

Contiaiy to what we might expect, we find that basic xenohths 
weie softened and dissolved with more ease than those having the 
composition of acid andesites 

Further mixtuie of rhyolite magma and basic liquid is seen in thin 
sections to present an extremely streaky appearance, and irregular, 
daik clots arc numeious The phenotrysts of the inclusions consist 
of pyioxene, iron ore, and plagioclase Less often hornblende and bio- 
titc appear The phenocrysts were somewhat more tesistant to attack 
than the groundmass, and many of them became fiee and floated 
away, but they too yielded to attack and became much cotroded, es¬ 
pecially the feldspars 

Commonly the fcldspais have the composition of acid to basic 
labradonte, and arc much zoned m oscillatory fashion In their de¬ 
struction many show a curious effect The interims became riddled 
with brown glass, which had a decided preference for the more calcic 
zones This form of replacement went so far that while the outlines 
of the crystal were preserved, the whole interior, except for small is¬ 
lands of unreplaced feldspar, concordantly ouented, consists of iso¬ 
tropic glass 

In the thick deposits of ejecta fiom the main crater of Katmai, 
xenohths and banded pumices are present, as at Novarupta, but, on 
the whole, digestion of xenohths has been much more complete, es¬ 
pecially m the later pumices They carry phenocrysts of labradonte, 
pyroxene, and oie, from which the matrix has been wholly dissolved 
away, uniformly dispersed through a frothy glass Little bipyramids 
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of quartz are eIbo present, as witnesses of the rhyolitic partnership 
in the < ombination, and the hulk composition of the mixture, as 
shown by analyses, is that of an acid andesite It does not seem 
possible to escape the conclusion that in the vents of the Kdtmai re¬ 
gion lhyolite magma melted down and mcoipornted <i laige quantity 
of basic lock It is especially notewoithy that the mtioduction of this 
< old material into the magma, and its assimilation, did not cause pie- 
cipitation of uystals in the lhyohtc \ laige amount of heat must 
have been available, either as excess tempeiature 01 as heat of lcnc- 
tum 

I will now take up the second example of assimilation of basic rocks 
by lhyolite to wlinh I have refened This was found along (Inidinci 
River in Yellowstone Pink Heie many of the conditions weie veiy 
diffcient fiorn those in the Katinm legion, and the resulting phenom¬ 
ena differ in many respects, but assimilation is equally remarkable 

\t this place (iaidmei River forms the boundary between a wide 
aica of basalt on one side and a still wulci area of rhyolite on the 
other Both aie believed to be of Uppei Teitiaiv age, but the basaltic 
flow oeeuried long enough pi mi to the ihy elite for eiosion to produce 
a surface of consideiable telief Vt this paitKul.it place theic was evi¬ 
dently a steep, eastwaid-fai mg slope of basalt, with small ndges and 
other minor 11 legulniitics using fiom it, and probably with accumula¬ 
tions of bouldeis lying on its surface and at its foot Fiom some un¬ 
know n source enoi mous extrusions of rhyolite w eie pouicd out, w hich 
advanced upon this slope and flooded it Subsequent eiosion has worn 
down the suifnee in the vicinity so that it is now a neaily level plain, 
and, what is a very fortunate circumstance, (laidmer Rivei has cut 
a steep-sided little v alley or gorge at just the place best suited to show 
the contact phenomena 

The contact is ven megular in detail, but, in general, basalt occurs 
along the sides of the goige at lower levels whcieas the contaminated 
lhyolite is at highei levels Small ridges and knobs of basalt protrude 
through the rhyolite A little farthei back from the river on the west 
is the wide aiea of basalt and on the east that of rhyolite Exposures 
along the rocky goige are excellent for a distance of 1,500 feet 

The contaminated rhyolite along the contact contains myriads of 
basalt xenohths, ranging in size from those seveial feet in diameter 
down to minute chips These show varying degrees of digestion, and 
the rhyolite bhows varying degrees of contamination Probably some 
of this xenolithic material was deuved from loose blocks, but cer¬ 
tainly not all of it, for the rhyolite had remarkable powers of penetia- 
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tion This is plainly demonstrated by the way in which it found its 
w ay into the basalt, which is penetrated m places by veins of ihyolite 
of paper-like thinness The magma also soaked into some of the inclu¬ 
sions almost as if it weie water, and by some piocess of interchange 
of constituents not fully understood, the xcnolith, while preserving a 
definite outline, was leplaeed by ihyolite until only a dim phantom 
w as left Multitudes were acted upon in this manner, but gic.it quan¬ 
tities of others were disintegrated and incorporated in the ihyolite 

A \eiy lemaikable effect is found in a numhci of places in the cx- 
posuies along the locky walls of the goige In a typical exposure the 
lock at the top of the bluffs, 30 feet oi so above the water, is largely 
rhyolite Vs we descend the slope, the pioportion of ihyolite decreases 
irregulftily, and that of basalt mcieases, until most of the lock is solid 
basalt, but this is cut by ramifying and anastomosing veins oi dikes of 
rhyolite Suth dikes locally attain \ foot oi moie in width, but many 
of them aie naiiow seams The ihyolite in these may be quite pure 
oi may be much <ontaminnted with basalt and have an inteimediate 
composition The dikes de< lease in size and numhci going downward, 
and at the watei’s edge veiy little ihyolite is found We have here a 
strange cate of a lava flow becoming an intiusive 

In anothei place, neatly veitical cliffs, 15 oi 20 feet high, aic com¬ 
posed essentially of unnltcicd basalt, but locally this is penetiated 
m the most mtneate and megulni mannei by mine oi less con¬ 
taminated ihyolite This miected mateunl is in small to minute vein- 
lets Hoth the rhyolite and the hvlnid lock emit un numeious vesicles 
lined with tndymite ciystals, and the passage of gases is indicated by 
open pockets and pipes of lriegular shape The veitieal zone of basalt 
penetiated m this mannei by lhyolitic liquids and gases has a width 
of 1 oi 2 up to 4 or 5 feet It is made up of rhyolitic veins, seams, and 
bands basalt fiagments, and hybrid material, inclosed in walls of 
solid basalt Forty oi fifty pei cent of basalt in the mixtuic is not 
unusual In places lrregulai, dike-like offshoots of rhyolitic affinity 
extend into the walls, but individually they have no great length and 
soon fade out 

In some places a zone or system of dikelets of this character ha6 
penetrated 40 or 50 feet downward into basalt 

At one place at the top of the cliffs a mass of normal-looking rhyo¬ 
lite with gently inclined flow banding sends out a horizontal tongue, 
3 or 4 feet thick, under a capping of baBalt for a distance of several 
feet, and appears much contaminated Then it becomes thinner and 
is succeeded by a network of rhyobte veins in basalt Immediately 
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adjacent, a vertical pillar of basalt is bounded by rhyolite on the two 
exposed sides The rhyolite is contaminated at the contact but has a 
normal appearance a few feet away 

Minor effects are Been that suggest the action of gases distilled 
from the rhyolite into the basalt rather than the action of liquid 
rhyolitic magma Certain small xenoliths of basalt inclosed in very 
vesicular, tndymite-bearmg rhyolite became granulai and porous, 
and minute tndymite scales were deposited in the pores 
This penetration of veins of rhyolite into solid basalt for long dis¬ 
tances indicates a remarkable mobility of the rhyolite magma, even if 
we assume that it was forced into seams of the basalt under great pres¬ 
sure of overlying magma This mobility may be ascribed to its high 
content of volatiles What seems almost unbelievable is the ability 
shown by the small tongues of magma that penetrate 25 to 50 feet 
downward into masses of basalt within narrowly confining walls to 
heat up and assimilate considerable quantities of cold rock, but the 
relations seem to leave no room for doubt 

Great powers of assimilation are likewise shown by certain large 
masses of rock at the top of the cliffs, well above the solid basalt 
These are composed of material m which contamination and assimila¬ 
tion progressed so far that a uniform-looking, nearly aphamtic mix¬ 
ture resulted They have a color ranging from medium gray to a shade 
nearly as dark as the basalt itself Their appearance is that of fine¬ 
grained andesites Analyses were made of two homogeneous-looking 
specimens of this hybrid rock One has a composition corresponding 
to 30 per cent basalt and 70 per cent rhyolite, and the other to 69 
per cent basalt and 31 per cent rhyolite. The heat necessary to assimi¬ 
late such large amounts of basalt may have been supplied in part by 
overlying magma, but this explanation is hardly applicable to the 
dikelets of rhyolite that penetrated long distances downward into 
masses of cold rock, corroding and assimilating as they went These 
phenomena seem to require either a very highly superheated magma 
or the development of heat by chemical reactions, but both of these 
suppositions are excluded in the theory of crystal differentiation as it 
has been formulated We seem to have evidence everywhere in this 
area of the ability of the rhyolite to accomplish things that the theory 
of crystallization differentiation has declared to be impossible. 

Microscopic examination of the rocks confirms in every way the 
inferences derived from field studies. In the contaminated rocks thin 
sections reveal inclusions of basalt in rhyolite in various stages of 
reaction and disintegration Their borders became greatly corroded, 
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and fragments floated away in the liquid. In these fragments the 
minerals of the groundmass commonly underwent partial disintegra¬ 
tion, the inclusion taking on a sooty appearance, and in the later 
stages of solution only sooty specks were left Phenocrysts in the 
basalt were set free and became distributed through the rhyolite, but 
though they persisted longer than the groundmass, they also were 
attacked 

In the hybrid rocks in which assimilation was so complete that they 
appear homogeneous, the microscope shows a strange assemblage of 
minerals indicative of their hybnd origin Taking as an example the 
specimen previously mentioned as having a composition equivalent 
to 70 per cent rhyolite and 30 per cent basalt, we find corroded pheno¬ 
crysts of ohvine, pyroxene, and labradonte derived from the basalt 
xenohths, together with quartz and sodic orthoclase derived from the 
rhyolite magma, scattered through a perfectly uniform-textured fine 
groundmass derived from mutual reactions It consists of pyroxene, 
ore, ohgoclase, and orthoclase In most places in the section all evi¬ 
dence of xenohthic inclusions has disappeared, though here and there 
traoes persist in small, dimly perceptible areas which aie a shade 
darker than the rest Some of these form narrow borders to clusters of 
basic xenocrysts, but most of the xenocrysts were freed from their 
original matrix 

I believe that sufficient evidence has been given to show that both 
in the Katmai region and in Yellowstone Park rhyolitic magma has 
been able to dissolve large amounts of basic andesites and basalts 
The question may be asked as to why such phenomena have not been 
more commonly described The explanation is doubtful They may 
have been overlooked or they may be very rare It is hardly to be ex¬ 
pected that a magma appearing at the surface will long retain the 
temperature required to produce such effects Also, there are indica¬ 
tions that the retention of volatiles is an important factor in the proc¬ 
ess Ordinarily lava flows quickly give up their volatiles, but for some 
strange reason the volatiles are sometimes retained for a long period 
Both m the Katmai region and in Yellowstone Park the lavas evi¬ 
dently contained a large amount of volatiles, for they were in a very 
mobile state at the time that assimilation occurred This implies m 
turn that the inner equilibrium appropriate to the small external pres¬ 
sure had not been attained 

When we consider these factors, it does not appear likely that lava 
flows will often showsuch results ashave been described. The important 
fact, however, is that they are sometimes capable of producing them 
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With plutomc magmas of similar composition it is different, and 
we might more commonly expect solution As a matter of fact, granit¬ 
ic bodies show phenomena that might reasonably be interpreted m 
this manner, but ordinarily investigators have been so convinced of 
the impossibility of such a process that they have preferred to look 
for other explanations Though contamination or hybridization of 
granites has been frequently recognized as an obvious fact, it has been 
explained as due to a mechanism by which basic minerals that are 
out of equilibrium w ith the acid magma are dissolved m only infinites¬ 
imal portions at a time, and new minerals are simultaneously precip¬ 
itated , in other words, it is the process formulated by Bowen in the 
reaction principle This is an important principle and must frequently 
be operative When the amount of basic rock is small m comparison 
with the acid magma, the heat requirements of this process are not 
excessive, and it is not incompatible with the theory of crystallization 
differentiation It has frequently been invoked, but, without depreci¬ 
ating its value when properly applied, we may say nevertheless that 
it has been used by many writers as a facile means of solving difficul¬ 
ties and of explaining almost everything in the way of assimilation 
From the nature of its postulated action it is almost impossible to 
disprove its application in plutomc bodies in any specific instance, 
whatever may be the truth of the matter We should have to show 
that the disappearance of basic minerals is a process of tiue solution 
and is not accompanied simultaneously by the precipitation of new 
minerals farther along in the reaction senes However, when one ob¬ 
serves such opposing phenomena as the common persistence of zoned 
feldspars in magmas, which illustrate the lack of equihbnum that the 
reaction principle is supposed to correct, one may doubt whether 
the pnnciple is as universally operative as has been assumed, but 
doubt is not disproof In the Yellowstone rocks, however, the amount 
of contamination is so great and the phenomena are of such a nature 
that it seems out of the question to explain the results by this prin¬ 
ciple Especially m the veins of rhyolite that penetrated many feet 
downward into basalt, does it not seem certain that the chilling effect 
of mere contact with cold walls and xenoliths, to say nothing of as¬ 
similation, would be far beyond the capacity of the rhyolite magma to 
meet unless there were inherent m it heat reserves not recognized in 
the theory of crystallization differentiation 7 It seems still more ap¬ 
parent that the reaction principle cannot explain assimilation in the 
Katmai lavas, for hero no precipitation of new minerals occurred— 
contaminated lava remained a liquid. 
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Harker has desonbed beautiful examples of hybrid effects at the 
contact of graniteB and granophyreB with basic rocks on the island 
of Skye Some of the phenomena described by him, such as phantom 
xenohths and the penetration of threads of magma into the walls, are 
matched by those of Yellowstone In spite, however, of his observa¬ 
tion of obvious assimilation on a very considerable scale, he is im¬ 
pressed with the great difficulty of accounting for the solution of any 
large amount of cold rocks by the new magma He has written 
“The msuperable difficulty to any such theory is that it demands an 
enormous amount of heat to raise the solid rocks to the pomt of melt¬ 
ing and to melt them ” He therefore explains the phenomena on Skye 
by supposing that the injected rocks were still hot or even partly 
fluid when the new injections occurred The evidence for this ih not 
altogethei convincing, and it looks as if he had felt forced to make 
this assumption 

The problem of the heat supply may be freely admitted to be one 
of great difficulty A number of writers have recognized that the same 
problem exists in other phases of volcamsm, where it is equally strik¬ 
ing The suggestion has been made that the development of heat is 
essentially a surface phenomenon, due to the combustion of escaping 
gases or to the oxidation of ferrous iron in the magma However, 
combustion of gases that have left the magma docs not develop heat 
m the place where it is required, and in neither the Katmai nor the 
Yellowstone hybrid rocks was the ferrous iron oxidized Chemical 
analyses and microscopic examination show that beyond doubt 
Exothermic heat reactions within the magma itself have also been 
discussed, and diametrically opposing conclusions have been reached 
I doubt if thiB process has been by any means thoroughly explored, 
in fact, our knowledge is far from complete regarding the state of 
combination of the silicate constituents and the dissolved gases in 
magmas, or of the reactions that take place when the magma rises 
from a region of great pressure to one of little pressure In the Katmai 
and Yellowstone lavas the presence of a considerable amount of vola¬ 
tiles is indicated, and this points to a state of delayed equilibrium 
Whether the reactions that finally ensued, permitting the volatiles 
to escape, were exothermic or not, is a question that must await 
further information 

However, m these hypothetical exothermic reactions there may 
possibly be found a means of reconciling phenomena of assimilation 
with the theory of crystallisation differentiation. We may suppose 
that a rhyolitic magma is formed at depth by the freezing out of basic 
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phenocrysts It ib therefore a relatively oool liquid, but it may con¬ 
tain within itself latent possibilities of exothermic reactions, which 
are developed by the change of equilibrium consequent upon its rise 
to the surface and the escape of volatiles By this means it may be 
reheated to such a degree as to be enabled to take into solution the 
very minerals that had been precipitated 

This is highly speculative, and even if it represents some approxi¬ 
mation to the truth, it necessitates a considerable revision of ideaB 
that have been based upon a theory in w hich such a conception has 
found no place 

Moreover, if it should eventually be found that exothermic reac¬ 
tions supply a source of heat for assimilation, this fact would not 
necessarily be dependent upon the generation of rhyolitic magma by 
crystallization differentiation, or have any relation to it It would 
leave the question open as to how rhyolites have been formed 

Without going farther into this, if the phenomena that have actu¬ 
ally been observed have the meaning they seem to have, large 
amounts of basic rocks were dissolved by the rhyolites In whatever 
manner this may have been accomplished, it is not satisfactorily 
explained by current theories Many subsidiary problems relating to 
magmas are likewise involved I will leave all these for future con¬ 
sideration, only expressing the belief that the important requirement 
now is to examine without bias the facts as they are found in the 
field 

CHEMISTRY — S, 4-dimethoxy-S-chloro-bemyhdene di-anudea 1 Ray¬ 
mond M Hann (Communicated by Atherton Seidell ) 

Noyes and Forman 1 have recently studied the reactions of a num¬ 
ber of liquid aldehydes with acetamide and isolated the resulting al¬ 
dehyde di-amides The purpose of the present investigation was an 
extension of the reaction to include a solid aldehyde and a variety of 
acid amides 

Raiford and Lichty’s* orientation of the mono-ohloro vanillins 
provides a foundation for the preparation of chloro veratnc aldehydes 
of known configuration Methylation of 5-chloro vanillin has yielded 
5-chloro veratnc aldehyde and this has been condensed under suitable 
conditions with acetamide, propionamide, n-butyramide, n-capro- 
amide and benzamide 

1 Received December 2,1988 

* Noth and Forman J Amer Chetn 8oo 85.8493 1083 

* Raword and Liobty J Amer Chem 8oc 52.4876 1080 
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BXPBRI10BNTAL 

5-Chloro veratnc aldehyde (3, J+-dimethoxy-5-chloro bemaldehyde ) 
50 grams of 5-chloro vanillin was dissolved in 150 ec 10 per cent Na- 
OH and 600 cc H,0, heated to complete solution of the separated 
sodium salt, cooled and held at 35° C, 100 cc of dimethyl sulfate 
added to the constantly stined solution, and the solution maintained 
alkaline to phenolphthalein by addition of 10 per cent NaOH (10 cc 
every 3 to 5 minutes, a total of about 1400 cc being required) When 
about 250 cc of NaOH had been added on oil separated and was 
brought into solution by addition of 50 cc more dimethyl sulfate 
When this second portion of sulfate had reacted the alkaline solution 
again separated an oil and on cooling this solidified. The solid was 
filtered off, washed with H t O and the filtrate acidified, and 3 7 grams 
unchanged chloro vanillin recovered Yield of crude material 50 
grams, quantitative The substance was recrystallized from 50 per 
cent alcohol for analysis 

5-Chloro veratnc aldehyde crystallises m colorless, soft, glistening 
needles, and melts to a clear colorless oil at 57° C (cor) 

Analysis 0 2182 gram gave 01553 gram AgCl equivalent to 
17 61 per cent Cl Theory for C*H»0*C1 -17 68 per cent Cl 
5-Chloro-veratryhdene di-amuleg One molecular portion of alde¬ 
hyde, two of the desncd amide, and 1 cc of glacial acetic acid were 
heated at 140° C in a small flask for 15 hours Water was given off 
when acetamide and propionamide were used and a solid brown cake 
resulted The other amides gave brown liquid melt which solidified 
on cooling The melt was brought into solution by refluxing with alco¬ 
hol and filtered through char The colorless filtrate soon separated 
crystalline matenal which was filtered, washed with alcohol, recrystal- 
bzed from alcohol to constant melting point, and analyzed The yields 
are almost quantitative The data are summarized in table 1 


TABLE 1 PBOPBBTIM Of 3, 4 DllATHOXY-8-CHLORO-BBNSYUDRNB Di-amibm 


Product 

3 4-Dimathc*y-S-CWofo 

M P 
*C (oor ) 

Appear* uf 

Nltragao Analyab 

Pw cent 

Beuyhdeoe 


Calo'd 

Found 


Di-acetamide 

244-5 

Colorless, crystalline powde 

0 32 

9 28 

Di-propionamlde 

235 

Colorless fine acicul&r needLie* i 

| 8 5 2 

8 80 

Di-n-bu t y rami do 

204-5 

Colorless, glistening platelets 

, 7 8P 

7 50 

Di-n-oaproamide 

172-3 

Colorless needles 

i ^ • 

. 0 70 

Di-bensamlde 

217 

Brilliant, soft, odorless needles 

Li* 

! 0 08 
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SUMMARY 

The aldehyde amide condensation reaction has been extended to 
include a solid aromatic aldehyde with various aliphatic amides 


CHEMISTRY —The isomeric oximes of ethyl vanillin 1 Raymond 
M Hvnn (Communicated by Atherton Seidell ) 

Ethyl vanillin (3-methoxy-4-ethoxy benzaldehyde) has long been 
known, having been prepared by Tiemann* in connection with his 
exhaustive lesearch upon the structure of comferm The original 
method of preparation, the interaction of vanillin and ethyl iodide m 
the presence of ethyl iodide, has since been displaced by the cheaper 
and simpler method of ethylation by diethyl sulfate in alkaline solu¬ 
tion * 

In furthering an investigation upon the relationship between struc- 
tuic and taste in the vanillin series it was desired to investigate some 
properties of the syn-oxime of ethyl vanillin Because it w as necessary 
to prepare the anti-oximc, it seemed desirable to contmue the study 
of these derivatives and to correlate them with some known com¬ 
pounds of the ethyl \ anillin senes 

The present paper repot ts the result of these investigations, and 
outlines the indirect synthesis of ethyl vanillic acid in accordance 
with the following series of reactions 


CHO 


CHO 


0(x;h.-"0 

OH 


OCH, 
OC,H» 



N 

M 

C 


VOCH.-'O 


COOH 


OC*H, 


OCH, 
OC.H, 


EXPERIMENTAL 

Ethyl vanillin ( S-methoxy-4-ethoxy benzaldehyde) Twenty-five 
grams of vanillin were dissolved in 75 cc of 10 per cent NaOH solu¬ 
tion and 200 cc of H,0 added To the constantly stirred clear yellow 
solution 45 cc of practical diethyl sulfate (theory for 2 moles 42 8 cc) 
were added and the suspension gradually heated to 65° C when reac¬ 
tion occurred The solution was maintained alkaline to phenol- 
phthalein by addition of increments of 10 oc 10 per cent NaOH at 

1 Received December 3,1033 

* Tiihann Ber Deutechen Chem Qeeell 8 1128 1875 
os 1 Bison, Eirinbrand, end Scruttlsr Ber Deutaohea Chem Gceell 88 453 
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approximate five minute intervals, a total of 70 cc being required. 
The solution was then heated rapidly to boiling, 100 ce H»0 added 
and upon cooling to 50° C crystallization occurred When cold, the 
ethyl vanillin was filtered and dned Yield 24 gramB A second crop 
of 0 8 gram crystallized from the other liquor Total yield 24 8 grams 
or 84 per cent of theory This material was used directly for further 
work Recrystallization from 4 parts of 50 per cent ethyl alcohol gave 
a product melting at 05° C (corr) m agreement with Tiemann 

Ethyl vanillin anti-oxime Twenty grams of crude ethyl vanillin, 
8 grams of hydroxylamine hydrochloride, 10 grams of sodium bicar¬ 
bonate and 50 cc of 95 per cent alcohol were heated under reflux for 
one half hour The addition of 200 cc HiO caused separation of an 
oil which rapidly solidified Cooled, filtered, and reciystalhzed from 

4 parts of 50 per cent alcohol the oxime was obtained m colorless gran¬ 
ular pnsms which melt at 102° C (corr ) to a clear colorless oil 

Analysis 0 1137 gram consumed 5 80 cc 0 1 N acid equivalent to 
7 14 per cent N Theory for CioHuOjN is 7 18 per cent N 

Ethyl vanillin anti-oxime acetate One and nine-tenths grams of the 
anti-oxime was heated to boding with 10 cc acetic anhydride, the ex¬ 
cess anhydride decomposed by NaHCOi, and the separated solid re- 
crystallized from 50 per cent alcohol The compound crystallized in 
fine glistening prismatic crystals which melt at 69° C (corr ) to a clear 
colorless oil 

Analysis 0 0694 gram consumed 2 9 cc 0 1 N acid equivalent to 

5 85 per cent N Theory for CuHuO«N is 5 91 per cent N. 

Ethyl vanillin syn-oxime Twelve grams of crude ethyl vandlin 
anti-oxime was dissolved m 150 cc ether and the hydrochlonde pre¬ 
cipitated by introduction of dry HC1 and 25 cc H a O, and the suspen¬ 
sion added to a solution of 25 grams of NajCO* m 250 co H*0 An 
od came down which rapidly solidified Yield 10 grams The solid 
was recrystallized several times from 50 per cent alcohol, and finally 
obtained m colorless brilliant crystals which melt at 98° C (corr) to a 
clear colorless od 

Analysis 0 1069 gram consumed 4 5 cc 0 1 N acid equivalent to 
7 21 per cent N Theory for CioHuOiN is 7 18 per cent N 

Ethyl vamUonitrUe (S-methoxy-4-ethoxy bentonitnle) Five grams 
of ethyl vandlin syn-oxime was dissolved m 10 cc acetic anhydride, 
heated to 30° C , and allowed to stand for ten minutes The exoess 
anhydride was decomposed by addition of 200 cc 10 per cent NaiCO* 
solution and the separated mtnte filtered and washed with HiO 
Yield 4 5 grams Recrystallized from ddute aloohol it melted at 102° C 
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in agreement with Keffler 4 who prepared it by the action of ethyl 
iodide on the potassium salt of ethyl vanillin 

Ethyl vanillic acid {S-methoxy-J^-eihoxy benzoic acid) One gram of 
ethyl vamllomtnle was boiled with 20 cc of 10 per cent NaOH solu¬ 
tion for one half hour, the solution cooled, and the acid precipitated 
by dilute HC1 It was recrystallized from 25 per cent alcohol, separat¬ 
ing m beautiful colorless needles which melt at 193-4° C in agreement 
w ith Tiemann 

SUMMARY 

Ethyl vanillin has been oximated to the anti-oxime, which has been 
isomenzed to the syn-form, and the latter by the action of acetic an¬ 
hydride converted to 3-methoxy-4-ethoxy benzomtnle Alkaline hy¬ 
drolysis of the nitrile leads to the previously described ethyl vanillic 
acid, obtained by direct oxidation of ethyl vanillin 

4 KirrLiR Jour Chem Soc 110 148 1021 

PAJjEONTOLOGY —New fossil fresh-water MoUusca from, the Cre¬ 
taceous and Paleocene of Montana 1 Loris S Russell, Geologi¬ 
cal Survey, Ottawa, Canada (Communicated by John B Ree- 
side, Jr) 

Dr G G Simpson, of the American Museum of Natural History, 
recently submitted to the writer a collection of non-manne mollusks 
from central and southwestern Montana, material obtained under the 
auspices of the United States National Museum Most of the speci¬ 
mens pertain to described species, but at least two new species and 
two varieties appear to be represented The writer is indebted to Dr 
Simpson for the opportunity of studying this collection, and to the 
authorities of the U S National Museum for permission to publish 
the following descriptions 

PELECYPODA UNIONIDAE 
Elliptio silberlingi, sp nov 
Figs 1 and 2 

Type —U S National Mub No 75287A, paratype, No 75287B From 
the Eagle coal mine, Bear Creek, Carbon county, Montana Upper Paleo¬ 
cene (“Bear Creek” honson) 

Description —Shell moderately large, elongate-ovoid, flattened Beak low, 
placed near anterior extremity, sculptured with two fine plications, slightly 

i Published with the permission of the Director, Geological Survey, Department 
of Mines, Ottawa, Canada Received Oet 26,1088 
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double-looped, also a pair of fine, diverging ridges extending from posterior 
end of beak toward the poeteroventral extremity An tenor margin well 
rounded, ventral margin sinuous, convex in front, slightly concave near 
midlength, postenor extremity low, narrowly rounded, produced, postenor 
dorsal margin broadly convex A broad, shallow sinus extending downward 
and somewhat backward from umbo Surface marked by fine and coarse 
lines of growth Length of holotypo, 98 8 mm , height, 44 6 mm , thickness, 
as preserved, 16 3 mm 

Remarks —This species clearly belongs to the group of “Unto” pnscus 
and its relatives, but may be distinguished by the elongate outhne and pro¬ 
duced posterior, as well as by the reduced beak sculpture In a forthcoming 
revision of the Canadian fossil Umomdae the writer erectB a new subgenus 
for the “Unto” pnscus group under the genus EUiptio More particularly, 
the present species closely resembles, and probably ib descended from, the 
Judith River form identified by Stanton 1 as Unto subspalutatus 

The new species is named for Mr Albert C Silberhng, of Harlowton, 
Montana, in recognition of his services to paleontology 

Mediomdus? senectus (White) 

I/mo senectus, WhiU, U H CJeol and Goog Surv Terr, Ann , Kept for 1878, pt 1, 
p 09 pi 1, pi 20, fig 9 1883 

Remarks —In his revision of Canadian fossil umonids, mentioned above, 
the writer tentatively refers this species to the genus Mediomdus Simpson 
This reference is based principally on the presence of postumbonal radiating 
sculpture It is probable that “ Umo" nenectvi represents a genus absent from 
the living fauna 


Mediomdus? senectus declms, var nov 
Fig 3 

Type —U S National Mus No 75288, from SE J of BE J, Sec 10, 
T 5 N , R 13 E , Sweetgrass county, Montana Paleocene, “about 4000 
feet above base of “No 3,” with hignest mammals from Crazy Mountain 
Field, probably post-Torrejon ”* 

Description —Shell elongate, tapering posteriorly, posterior dorsal margin 
broadly convex, sloping to the narrowly rounded poeteroventral extremity 
Postumbonal radiating sculpture as in M t senectus but more obscure 
Length of holotype, 76 4 mm, height, 41 2 mm , thickness, as preserved, 
16 8 mm 

Remarks —Shells of this variety are associated at the typo locality with 
typical examples of M t senectus, from which they differ in the characters 
given above Some examples from the upper Ravenscrag beds of Saskatche¬ 
wan show characters intermediate between those of M t senectus senectus 
and the present variety The differences may be only sexual, but it is note- 

•U 8 Geol Surv .Bull 357 107 pi t9,fit 1 1905 

1 8ud peon, personal communication 



Fig 1 — EUxyixo nlterltng i, Bp nov , hoiotype, X1 

Fig 2— EUxvixo nlberlxng t, ap nov, para type, showing umbonol markings, XI 
Fig 3 — Medxomdust §eneetua declxvxs , var nov , holotype, X 1 
Fig 4— C amptloma vetulun pegmaU , var nov , holotype, XI A, dorsal visw, B, 
ventral view 

Fig 6 —Gomobowa ursarctudenttt, sp nov , holotype, XI A, dorsal view, B, ven¬ 
tral view 
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worthy that the variety dedttnt appears to be absent from the Judith River 
and contemporary faunas All examples of this age seen by the writer have 
the short outhne and the broad posterior extremity 

GASTROPODA VIV1PARIDAE 

Campeloma vetulum (Meek and Hayden) 

Paludtnn velula, Meek and Hayden, Acad Nat Sci Philadelphia, Proc, 8 121 1807 
Campeloma vitula, Meek, U 8 Geol Surv Terr , Rept, 9 687 pi 42, fig* 14a, 14b 
1876 

Campeloma vetulum pegmate, car nov 
Fig 4 

Type —U S National Mus No 7f)2H9, SW } of NW i, Sec 8, T 6 N , 
R 18 E , Wheatland county, Montana About 75 feet nho\e base of Judith 
River formation, Upper Cretaceous 

Description --Shell as in C vdulum, but with a narrow, distinct shelf 
along the posterior (apical) border of the whorls, body whorl relatively 
less ventneose Length of holotype (first whorl missing), 20 1 mm , width, 
119 mm , length of aperture, 9 7 mm 

Remark * —This variety occurs associated with C vetulum vttvlum m the 
Pale beds (upper Helly River) of Alberta 

MELANI1DAE 

Gomobasis ursanvulensis, sp nov 
Fig 5 

Type —U S National Mus No 75290, from the Eagle coal mine, Bear 
Creek, Carbon county, Montana Upper Paleocene (“Bear Creek” honson) 

Description —Shell of moderate size, elongate-concoid Spire tapering, 
length almost two-thirds that of shell, volutions about five, prominently 
convex, suture linear, broadly impressed Inner lip of aperture nearly 
straight, outer lip strongly convex Surface marked by numerous fine and 
a few coarse linos of growth, and occasionally by obscure revolving mark¬ 
ings Length of holotype, 17 8 mm , width, 9 0 mm , length of aperture, as 
preserved, 6 7 mm 

Remarks —This species closely resembles, and probably is descended 
from, G sanrtamanensis Russell 4 from the St Mary River formation of 
Alberta The present species may be distinguished by the more slender shell, 
and the lesser prominence of the whorls, which do not show numerous fine, 
revolving hnes The distinction between these two species may be of value 
m differentiating Upper Cretaceous from Paleocene strata 

4 Canadian field-Nat 46 81 fig 4 1932 
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ZOOLOGY. — New genera, and species of blood flukes from a marine 
turtle, with a key to the genera of the family Spirorchidae 1 Em¬ 
mett W Price, Bureau of Animal Industry (Communicated 
by Benjamin Schwartz ) 

Among some trematodes collected by Dr B G Chitwood and the 
w nter from a marine turtle, Chelone my das, which died in the National 
Zoological Park, March 8, 1032, were a number of specimens belong¬ 
ing to the Spirorchidae, a family proposed by Stunkard (1921) for 
trematodes occurring m the circulatory system of turtles These speci¬ 
mens were collected for the most part from washings of the digestive 
tract, but in view of their affinities with species which have been 
described from the blood vessels of other cold-blooded hosts, it ap¬ 
pears certain that they had escaped from the blood vessels during 
evisceration, a few specimens were collected also from washings of the 
body cavities These specimens were found to represent four new spe¬ 
cies and three new genera, the descriptions of which are given in thiB 
paper In order to differentiate the new genera from related genera, a 
key to the genera of the family Spirorchidae is appended 

Neospirorchis, new genus 

Generic diagnosis —Spirorchidae Body greatly elongated, threadlike, 
subcybndncal Cuticula provided with fine transverse ridges but without 
spines Oral sucker moderately developed, acetabulum absent Esophagus, 
especially the posterior half, surrounded by unicellular glands, intestinal 
tract similar to that of schistosomes Genital aperture lateral, in posterior 
half of body Testis slender, more or less spiral, extending to intestinal 
umon, vas deferens arising from posterior pole of testis, cirrus pouch present 
Ovary slender, spiral, situated along posterior portion of testiB Seminal 
receptacle and Laurer’s canal absent Vitellana extending from intestinal 
bifurcation to near level of genital aperture Eggs without polar processes 
Parasitic in marine turtles 

Type species —Neospirorchis schistosomatoides, new species 

Neospirorchis schistosomatoides, new species 
Figs 1-2 

Description — Neospirorchis Body threadlike, 7 45 to 9 A mm long by 
about 140 to 220p wide, pretesticular portion of body slightly flattened 
dorsoventrally, posttesticular portion cylindrical or subcyhndneal Cuticula 
without spines but marked with fine transverse ndges Oral sucker sub- 
terminal, 32 to 40ji in diameter, acetabulum absent Esophagus 595 to 680 m 
long, consisting of two parts about equal in length, anterior part slender, 
posterior part about twice the width of anterior part and surrounded by uni¬ 
cellular glands Intestinal branches slightly sinuous, uniting near level of 

1 Received November 18,1988 
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antenor pole of testis, forming a common cecum terminating near posterior 
end of body Excretory pore terminal, excretory vesicle Y-shaped Genital 
aperture lateral, about 1 to 1 2 mm from posterior end of body Cirrus 
pouch weakly developed, enclosing a long, slender, muscular cirrus, cirrus 
apparently protrusible, but not actually protruded in any of the specimens 
available Vas deferens relatively long and convoluted, arising from 
posterior pole of testis Testis long, slender, more or less spiral, and extend¬ 
ing anteriorly as far as level of intestinal union Ovary long, slender, more or 
less spiral, and extending antenorly from a point posterior to genital aper¬ 
ture for about one-third the length of testis Oviduct slender, extending 
posteriorly to an ootype about 500/u from posterior end of body, oviduct 
joined here by vitelline duct and continued antenorly as a slender tube ex- 

? andmg to form the uterus Seminal receptacle and Laurer’s canal absent 
itellana well developed, extending in intercecal field from postenor end of 
esophagus to intestinal union, thence continuing dorsal to common cecum 
and terminating near level of genital aperture Vitelline duct single, extend¬ 
ing posteriorly to ootype and expanding there to form a large vitelline reser¬ 
voir Uterus slightly tortuous, containing 7 to 15 eggs, extending antenor to 
gemtal aperture, then turning posteriorly Eggs oval, 14/i long by 32 p wide, 
without polar prolongations 
Host —Chelone my das 
Location —Visceral blood vessels 
Locality —United States (Washington, DC) 

Type specimen —U S N M Helm Coll No 32563, paratypes No 32564 

Neosptrorchts schistosomatoides appears to be more or less closely related 
to Unicaecum rusikowsk if, a species described by Stunkard (1925, 1927) 
from Pseudemys senpta, but differs from that species in the form of the di¬ 
gestive 1 ract and in the point of ongin of the vas deferens In N vhistosoma- 
iotdes the digestive tract ib of the same type as that found in members of the 
family Sohistosomatidae, while m U runkowskti the digestive tract consists 
of a single cecum The vas deferens in N schistosomatoides arises from the 
postenor pole of the testis, while m U ruszkowskn it anses from the antenor 
pole of the testis, and extends parallel to the testis for its entire length 
The form of the digestive tract in N schistosomatoides is of especial inter¬ 
est, since this is the first species of blood fluke from cold-blooded vertebrates 
which has a digestive system of the type charactenstic for blood flukes oo- 
cumng in warm-blooded vertebrates A tendency toward fusion of the in¬ 
testinal ceca to form a digestive tract of the schistosome type has been 
reported by Stunkard (1923) m specimens of Sptrorchis 

Amphiorchis, new genus 

Generic diagnosis —Spirorchidae Body slender, subcyhndncal Cutioula 
marked with fine transverse ndges Oral sucker and acetabulum present 
Esophagus slender, surrounded by unicellular glandB, intestinal ceca slender, 
not uniting posteriorly Cirrus pouch well developed, containing a short 
cirrus, internal seminal vesicle and prostate oells, external seminal vesicle 
antenor to cirrus pouoh Testes two in number, one antenor and the other 
postenor to cirrus pouoh and ovary Seminal receptacle and Laurer’s canal 
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Fig 1 Neoaptrorchts achtaioaomatoxdfs Entire worm Fig 2 AT achtstoaomaiotdea 
Terminal portions of genital system Fig 3 A mphaorchu amphxorchxa Entire worm, 
ventral view Fig 4 A amphxorchxa Genital complex, reconstructed from serial 
sections Fig 0 Ltarediu* Itaredx Entire worm, ventral view Fig 6 L leartdi 
Genital complex, greatly enlarged Fig 7 L axmxlxa Entire worm, ventral view. 
Fig 8 L axmxlxa Genital complex, greatly enlarged 
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{ iresent Vitellana consisting of two groups of follicles, one group extending 
rom intestinal bifurcation to anterior testis, and the other from posterior 
end of vitelline reservoir to near posterior end of body Parasitic in blood 
vessels of marine turtles 

Type tpecies—Amphtorchts amphtorchts, new species 

Amphiorchis amphiorchis, new species 
Figs 3-4 

Description —Amphtorchts Body elongated, 1 87 to 2 2 mm long by 
120 to 148/a wide at level of posterior testis, oval to subcylindncal on cross 
section Cuticula without spines but marked by fine transverse striatums 
Oral sucker subtermmal, 40 to 44/i in diameter, acetabulum circular, 40 to 
64p in diameter, 476 to 510/a from anterior end of body Esophagus 255 to 
320/x long, surrounded by unicellular glands, intestinal ceca slender, termi¬ 
nating blindly about 280/i from posterior end of body Excretoiy pore ter¬ 
minal, excretory vesicle Y-shaped, the branches slightly longer than the 
Btem Genital aperture median, immediately anterior to ovary Cirrus pouch 
oval, 60 to 80/i long by 48 to bOju wide, enclosing a short, thick cirrus, a 
moderately large internal seminal vesicle, and numerous prostate cells, 
external seminal vesicle more or less globular, 40 to 60/i in diameter, im¬ 
mediately anterior to and slightly to right of cirrus pouch Anterior testis 
oval, 100 to 120/i long by 80 to 88/t wide, in front of external seminal vesicle, 
posterior testis oval, 140 to 190/i long by 100 to 120/* wide, situated a short 
distance caudal to posterior end of vitelline reservoir and separated from it 
by a band of vitelline follicles Ovary irregularly oval, 120 to 140/* long by 
54 to 80/i wide, between testes and immediately posterior to cutub pouch 
Seminal vesicle globular, 24 to 40/i in diameter, posterior to ov ary and sit¬ 
uated in curve of vitelline reservoir Melihs' gland present, consisting of 
relatively few large cells, Laurer’s canal relatively large, opening in mid- 
dorsal line a short distance posterior to seminal receptacle Vitelline reser¬ 
voir large and curved, vitellana consisting of two groups of follicles, one 
group between intestinal bifurcation and antenor testis and the other be¬ 
tween postenor end of vitelline reservoir and postenor end of body Metra- 
term simple, muscular Eggs not observed 

Host —Chelone mydas 

Locatton —Visceral blood vessels 

Locality —United States (Washington, D C ) 

Type specimen —U S N M Helm Coll No 32505, paratypes No 32566 

The genus Amphtorchts appears to be more closely related to the genera 
Hapalotrema Looss, Sptrhapalum Ejsmont, and Hapalothynchus 8tunkard 
than to any of the other genera of Spirorchidae Amphtorchts amphtorchts 
is more slender and the testes are simple instead of being divided into pre- 
ovanal and postovanal groups of follicles as is the case of the types of 
Hapalotrema and Sptrhapalum In body form it resembles most closely 
Hapalothynchus gracilis Stunkard, but in that species the genital aperture 
is dorsal and the antenor testis is situated postenor to the genital aperture 
and seminal vesicle, while in A amphtorchts the genital aperture is ventral 
and the antenor testis is antenor to the seminal vesiole 
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Learedius, new genus 

Generic dtaanone —Spirorchidae Body elongate, slightly constricted 
equatorially, flattened dorsoventrally Oral sucker and acetabulum present 
Esophagus long and surrounded by unicellular glands, intestinal oeca 
slender, not umting posteriorly Genital aperture median or slightly to left, 
near posterior end of body Cirrus pouch present, largely filled by internal 
seminal vehicle, external seminal vesicle present TeBteB numerous, pre- 
ovanal Ovary deeply lobod, posttesticular Laurer's canal present Eggs 
with polar prolongations Parasitic m circulatory system of manne turtles 
Type species —Learedius learedt, new species 

Learedius learedi, new species 
Figs 5-6 

Description—Learedius Body elongated, 3 4 mm long by 690m wide, 
slightly constricted near equator of body, flattened dorsoventrally Cutieula 
with verrucae similar to, but smaller than, those of species of Schistosoma 
Oral sucker cup-shaped, 280m long by 240m wide, oral aperture subterminal, 
acetabulum circular, 440m in diameter, pedunculated, near equator of body, 
Esophagus slightly tortuous, 1 02 mm long, surrounded by unicellular 
glands Intestinal ceca slender, curving inward at level of acetabulum, ter¬ 
minating near posterior end of body Excretory pore terminal, excretory 
vesicle Y-shaped, the blanches of about the same length as stem Genital 
aperture about 360m from posterior end of body, slightly left of median line 
Cirrus pouch shaped somewhat like an elongated letter 8, its base enlarged 
and lying about 360m from genital aperture, containing a slender internal 
seminal vesicle, numerous prostate cells, and a protrusible cirrus, external 
seminal vesicle transversely elongated, 144/* long by bO/a wide, to nght of 
base of cirrus pouch Testes 28 in number, in intercecal field between ex¬ 
ternal seminal vesicle and acetabulum Ovary deeply lobed, more or less 
dendntnc, 240m long by 240m wide, posterior to external seminal vesicle 
Oviduct long and slender, arising at right side of ovary and expanding pos¬ 
teriorly to form an elongated ootype, seminal receptacle postero-dorsal of 
ootypo, Laurer's canal Blonder, opening in mid-dorsal line near level of ends 
of oeca Vitelline reservoir large, anterior to ootype Vitellana consisting of 
small follicles forming a transverse band across body between intestinal 
bifurcation and level of posterior margin of acetabulum, then extending 
posteriorly in oxtracecal fields to level of tips of ceca Metraterm short and 
containing a single egg Egg fusiform, about 210m long (including polar 
prolongations) by 28m wide 
Host —Chelone mydas 
Location —Circulatory system 
Locality —Umted States (Washington, D C ) 

Type specimen —U S N M Helm Coll No 32567 

Learedius simihs, new species 
Figs 7-8 

Description —Learedius Body elongated, 2 2 mm long by 320m wide, 
slightly constricted at level of acetabulum Cutieula with verrucae larger 
ana less numerous than those of L learedi Oral suoker subterminal, 160m 
in diameter, acetabulum circular, 240m »n diameter, pedunculated, about 
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750m from anterior end of body Esophagus about 170m long, surrounded by 
unicellular glands, intestinal ceca slender, extending to near posterior end of 
body Excretory pore terminal, excretory vesicle Y-shaped, the limbs longer 
than stem Genital aperture almost median, 260m from posterior end of body 
Cirrus pouch somewhat 8-shaped, its base about 1 mm from genital aper¬ 
ture, almost completely filled by internal seminal vesicle, external seminal 
vesicle 180m long by 80m wide, situated as in L learedi Testes arranged as m 
L learedi, the exact number not ascertainable in the specimen available 
Ovary lobulated, 260m long by 120m wide, between external seminal vesicle 
and vitelline reservoir, ventral to cirrus pouch Oviduct dilated, arising from 
right side of ovary, ootype short and surrounded by Mehhs’ gland, seminal 
leccptucle present, Laurer’s canal not observed Vitellana extending from 
level of intestinal bifurcation to about middle of ovary and occupying entire 
intercecal field anterior to testes Egg fusiform, 234m long (including polar 
prolongations) by about 12m wide 

Host —Chelone mydaa 

Location —Circulatory system 

Locality —United States (Washington, DC) 

Ty-pe specimen —U 8 N M Helm Coll No 32568 

The descriptions of Learediue learedi and L simihs are each based upon a 
single specimen, but in view of certain distinct differences they cannot be 
regarded as the same species These differences are as follows L •amihs has 
a much shorter esophagus and the intestinal bifurcation occurs much farther 
cephalad of the acetabulum than in L learedi, the testes are much less 
numerous than in L learedi, the cirrus pouch is relatively much longer and 
encloses a large! internal seminal vesicle and fewer prostate cells than does 
that of L learedi, the ovary, while distinctly lobed, does not present the 
dendritic appearance of that structure m L learedi, and the vitellana in L 
nmihe extend postenorly only as far as the level of the middle of the ovary, 
while in L leaiedi they extend to the level of the tips of the ceca The egg is 
also somewhat different in the two species, that of L eimilta being longer 
and more slender than that of L learedi 

In addition to the two species just desenbed, Dietoma constnctum Leared 
must also be included in the genus Leaiedtus This species was desenbed by 
Leared (1862) from the "edible turtle" (also referred to in the same paper 
as the "common turtle"), the specimens having been collected from the 
heart, and submitted to Cobbold who regarded them as larval flukes Almost 
no descnption was given for this species aside from the size—"Their average 
length was a line and a half, and the breadth about one third of this,"—and 
a few minor comments on the shape of the body and on the configuration of 
the digestive tract Judging from the figure accompanying the descnption, 
the species is closely related to Learediue learedi desenbed in this paper and 
may actually be the same However, the wnter feels that the two forms 
should be regarded as distinct until such time as a restudy can be made of 
specimens from the same host and from the same locality as that from which 
Leared’s specimens were obtained. The apparent points of difference be- 
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tween the two forms are the longer and more serpentine esophagus and the 
smaller number of testes in Leared’s species as compared with these struc¬ 
tures in L learedt 

In reviewing the literature concerning Distoma constnctum Leared, a 
situation was discovered which involves the validity of the name of Leared’s 
species as well as of the statUB of forms subsequently described by Monticelh 
(1806) and by Loose (1890), which were regarded by them as the same as 
D. constnctum Leared This situation is briefly summarised as follows 

Dtstoma constnctum Leared, 1862, is preoccupied by D constnctum Mehlis, 
in Crcplin, 1846, making Leared’s constnctum a homonym and, conse¬ 
quently, unavailable This fact was noted by Monticelli (18%) who de¬ 
scribed under the name of Mesogontmus constnctus (Leared) a blood fluke 
from “ Thalassochelys caretta Linn ” Despite the fact that he noted the 
priority of names he continued to use the specific name (onitnctm through¬ 
out the paper In his discussion, however, he stated “Per questo suo oarat- 
tenstico aspetto, qualora avesse dovuto cambiar nome specifico, il distomide 
del Leared avrebbe potuto montar quello mtstrotdes (da fivsTpoo-ov cucchi- 
aio) ” This statement was regarded by Stiles and Hassall (1908) as a re¬ 
naming of Distoma lonstnctum Leared Later Loose (1809) proposed the 
genus Hapalotrema for Mesogontmus constnctus (Leared) of Montioolli, bas¬ 
ing his discussion of this form on material collected by him from the heart of 
“Thalassochelys corticata" at Abukir, Egypt A companson of the descrip¬ 
tions and figures given by Monticelh and by Looss, however, show certain 
differences which suggest that while the forms studied by them are unques¬ 
tionably congenenc, they probably represent distinct species, and are not 
the same as, or congcneno with, the species desonbed by Leared In view 
of the foregoing, the following points muBt be considered (1) The statUB of 
D constnctum Leared and of the name mtstroides Monticelh, (2) the status 
of the genuB Hapalotrema Looss, and (3) the identity of Mesogontmus con¬ 
stnctus (Leared) of Monticelh and Hapalotrema constnctum (Leared) of 
Looss The solution of these problems appears to the wiiter to be as follows 

1 Since Distoma constnctum Leaied is a homonym it must be renamed, 
and since the name mtstroides indicates an anatomical character (spoon-like 
shape of the body) of the species which Monticelh described as Mesogontmus 
constnctus and which does not apply to Leared’s species, the specific name 
mtstrotdes must apply to Monticelh’s species The writer, therefore, proposes 
for D constnctum Leared the new name Learedtus europaeus 

2 Hapalotrema Looss was proposed as a genus for Mesogontmus constnctus 
(Leared) of Monticelh and applies to that species and not to Leared’s spe¬ 
cies, and since the specific name mtstrotdes appears to be the valid name for 
Monticelh’s form, the type of the genus is Hapalotiema mtstrotdes (Monti- 
oelli, 1896) Stiles and Hassall, 1908 (syn Mesogontmus constnctus (Leared) 
of Monticelh, 1896, misdetermination) 

3 Neither Monticelh nor Looss gave any indication as to the extent of 
variation occurring in the specimens which they studied, and in view of this 
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lack of information one must assume that the drawings which they published 
are representative of the forms which they had before them A compari¬ 
son of these drawings shows differences in the number of testes and in the 
extent of vitcllana, and in body proportions which are as great as, or greater 
than, those occurring in species of other genera Monticelli’B figure shows 9 
testes in the preovanal group and 10 in the postovanal group, whereas in 
Loose' figure there are 8 in the preovanal group and only 10 in the postova- 
nal group Monticclli’s figure also shows distinctly that the vitellana unite 
in the median field anterior to the preovanal group of testes and also pos¬ 
terior to the postov anal group, while in Loose 1 figure no such union is shown 
In Monticelh’s figure the oral sucker is of the same size as the acetabulum, 
while in Looss' figure the oral sucker is about one-third smaller than the 
acetabulum There are slso noticeable differences in the relative distances 
between the suckers in the two lllubtrations, but these may be due to \ana- 
tion m the amount of contraction or extension of the specimens drawn In 
view of the disparity as given above the writer feels that for the time being 
Looss 1 form should be regarded as a distinct species and proposes for it the 
name Ifapalolrema loossi (syn Hapalotiema constnctum (Leared) of Looss, 
1890, not // construtarn (Leared) of Monticell] — H nnstroides (Monticelh) 
Up to the present time the following genera have been included m the 
family Spirorchidae Spuorchts MacCallum, 1918 (syn Pioparorchis Ward, 
1921), Ilenoto8oma Stunkard, 1922, Haematoiiema Stunkard, 1922, Hapalo- 
trema Looss, 1899, Ilapalorhynchua Stunkard, 1922, Vasotrema Stunkard, 
1920, bnuaecum Stunkard, 192b, Spvhapalum hjsmont, 1927, Lharmoeihis- 
toichib Ejwnont, 1927, and Tremarhyruhus Thapar, 1933 To this family are 
now added three additional genera, Neospirorchis n g , Amphiorchis n g , 
and Leatedius n g Whether all of these genera should be regarded as valid is 
a matter of personal opinion Ejsmont (1927) not only doubts the validity 
of some spcciCH assigned to certain of the above genera but of some of the 
genera as well The present writer does not propose to go into the question of 
the validity of the species at the present time, but so far as the genera are 
concerned he does not regard Henotosoma Stunkard and Haematoirema 
Stunkard as sufficiently different from the genus Spirorchu to be considered 
distinct, the types of the genera, Henotosoma haematobium Stunkard and 
Haematoirema parvum Stunkard, becoming Spirorchie haematobium, (Stunk¬ 
ard) and S parvum (Stunkard), respectively Tremarhynchus indicue, as 
described by Thapar (1933), apparently does not differ sufficiently from 
Hapalorhynchus gracilis Stunkard to warrant its separation as a distinct 
genus, the differences being specific rather than generic, T indicue Thapar, 
therefore, becomes // indicus (Thapar) 

The genera of Spirorchidae fall into two more or less well defined groups, 
one consisting of monostomatous forms and the other of distomatous forms 
Ejsmont, however, has shown that evidence of transition occurs in some of 
the genera, a fact which makes it undesirable to regard the two groups as 
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subfamilies In the genus Dtarmoachtatonhta, which was proposed for a 
monostomatous species, Sptrorchte blandingt M&cCallum (1026), the testes 
are arranged in two groups, one group preovanal and the other postovanal, 
this condition simulates that occurring in species of Hapalotrema, which are 
distomatous The writer has had the opportunity of examining MaoCallum's 
specimens of this species, and is inclined to regard it as an abberrant form 
not closely related to the distomatous species The testes, 12 or 13 of which 
are preovanal and 3 postovanal, are arranged in a linear senes as in the 
monostomatous species and not irregularly as in the distomatous species, 
the arrangement of the other organs is the same as in the genus Sptrorchta 
The relation of Diarmoachiatorckia blandingt, therefore, to such genera as 
Hap lor chi s, Amphiorchxs, and others of the distomatous group is question¬ 
able The other example of transition between the two groups, which Ejs- 
mont pointed out, is Sptrhapaium poleatunum, this is a distomatous form 
which does show definite evidence of transition, especially as regards the egg 
which is oval and contains a miracidium with eyeapots as in the genus 
Sptronht8 Aside from the egg, S poleatanum might easily be regarded as 
congeneric with Hapalotrema mtatrendea, but in the latter species the egg is 
spindle-shaped and tho miracidium is not provided with eyespots Much 
might be said regarding the relationships of the genera and families of blood 
flukes, but such a discussion is not within the scope of this paper 


KLY TO THE GENERA OP THE FAMILY 0PIRORCHIDAE 


Monostomatous forms 
Distomatous forms 
Testes 2 or more 
Testis single and spual 
Testes preovanal 

Testes both preovanal and postovanal 
Intestine consisting of a single cecum 


2 

5 

3 

4 

Sptrorchta 
Diarmoachi atorchts 
Vmcaecum 


Intestine consisting of 2 branches uniting near equator of body and form¬ 
ing a common cecum as in the Schistosomatidae Neoaptrorchta 

5 Testes numerous, preovanal Learedtua 

Testes numerous, or single, both preovanal and postovanal, or post¬ 
ovanal only 6 

6. Testis single, postovanal, esophageal diverticula present Vaaotrema 

Testes 2 or more, preovanal and postovanal, esophageal diverticula ab¬ 


sent 

7 Testes numerous 
Testes 2 in number 

8 Egg oval, miracidium with eyespots 

Egg spindle-shaped; miracidium without eyespots 
9. Genital aperture dorsal, in front of antenor testis 
Genital aperture ventral, postenor to antenor testis 


7 

8 
9 

Sptrhapaium 

Hapalotrema 

Hapalorhynchua 

Amphtorchta 
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ZOOLOGY— A new species of the nematode genus Aphelcnchoides 
living m sugar cane 1 G Steineb, Bureau of Plant Industry 

A phelenchoides heterophallus n sp was observed in a piece of sugar 
cane stalk originating in Jamaica * The nnd of the cane was a normal 
green color, the axial portion, however, had a blackish discoloration 
probably caused by a fungus It was m this latter portion that a pure 
culture of the new nematode species was found A heterophallus is a 
well characterised form, most closely related to certain species found 
in the mines of and associated with bark beetles of Europe and the 
Pacifio Northwest The present case may also involve some associa¬ 
tion with an insect (most probably a carrier relationship), although 
the piece of sugar cane stalk exhibited neither mines nor other traces 
of insects The complete absence of saprophytic nematode species and 
of signs of decay seems to exclude the possibility that the infestation 
was picked up by contact with soil 

The thin cuticle is very obscurely simulated The anteriorly convex head 
is well set off Male and female tails differ in shape, that of the latter being 
oomcal and elongated (fig IB), and that of the former having a broad, 
obtuse base with a distinctly set off point (fig ID and E) The length of the 
female tail, however, is quite variable The bead is supported by a cuticu- 

1 Received December 19,1933 

1 Intercepted at the Port of Philadelphia, Pa by inepeotor A B Welle of the Bureau 
of Plant Quarantine 
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Fig 1 — Aphdenchoide* helerophaltu* n ip X about 1260 A, Top view of head 
lot tne, lateral in enure, cut, cutioularued framework B, Posterior portion of female, 
id, uterus, vb, vulva, ret , rectum C, Anterior portion of body, $ty, buccal stylet, oe 
Wo, esophageal bulb, p ex , excreta ry pore D, Ventral view of tail of male, sp, spioula, 
mtn top pjw, small oopulatory papula, maj top ppi, large copulatory papilla, frm, ter¬ 
minal processus E, Lateral view of tail of male 



KAHOH 16, 1034 


btximbb: mbw nehatodd 


143 


larlzed framework which is star-shaped in front view (fig 1A) The ar¬ 
rangement of the sense organs is that typical for the genus In a front view 
of the head a rather remarkable lateral and medial incisure la seen on the 
periphery The delicate buocal stylet has only a slight indication of basal 
knobs The very large esophageal bulb, located about three spear-lengths 
behind the anterior end, is provided with small valvulae and rather reduced 
muscles The rectum is about as long as the anal body diameter MaleB and 
females are equally numerous 

The most characteristic feature of the female is the prominent vulva lo¬ 
cated near the anus (fig IB), the distance between vulva and anus being 
only about half the length of the tail The single ovary is not reflexed There 
is no posterior uterine branch 

In the male the terminal processus also vanes somewhat in size and Bhape 
The spicula are juxtaposed (fig IE) and of quite charactcnstic shape, though 
they still retain the outlines of typical Aphelenchoides spicula There are two 
small and three large pairs of copulatory papillae (ng ID and E) The 
smaller ones are elose to the \ entromedial line, one pair being about level 
with the proximal third of the spicula in front of the anus, the other in about 
the middle of the tail Of the three larger pairs the first is located a little 
caudad of the middle of the spicula, the second ventro, the thud dorao- 
submedial, close to the base of the obtuse portion of the tail 


female- 


male 


med nrv 

bulb nng 

70 

10 52 b 1 02 b 95 7 

97 17 '17 "22 f3 

74 

11 0 .1_7_1_ M 97 5 

1 1 2 2 2 2 ' 29 16 


0 75 mm 


0 71 mm 


DIAGNOSIS 

4 philenchoides with delicate, minutely knobbed stylet Vulva prominent, 
distance from vulva to anus about one-half the length of tail or less Male 
tail with broad, obtuse basal portion ending with a distinctly set-off finger¬ 
like processus Male papillae as follows A pair of small papillae subventral 
about level with the proximal third of the spicula, a similar pair also sub- 
ventral in the middle of the tail, a pair of larger ones, ventrosubmedial, 
slightly caudad of the middle of the spicula, a second and third larger pair 
ventrosubmedial and dorsosubmedul respectively, at the base of the obtuse 
portion of the tail Spicula juxtaposed, aphelenchoid 
Type host Sugar cane 
Type locality Jamaica 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

THE ACADEMY 
255th meeting 

The 255th meeting of the Academy was held in the Auditorium of the 
National Museum at 4 45 r m , on Thursday, November 16, 1933 About 
150 persons were present President Griggs introduced the Reverend Dr 
G Lemaithe, professor of physics in the University of Louvain and lecturer 
at the Catholic University of America, who delivered an addresB on The 
expanding universe 

256th melting 

The 25bth meeting of the Academy was held in the Assembly Hall of the 
Cosmos Club on Thursday, January 18, 1934 Seventy fi\e persons were 
present Vice President H L Curtis presided and introduced Robert 
F Griggs, Professor of Botany, George Washington University, retiring 
President of the Academy, who delivered an address on The problems of 
Aictic vegetation 

The 36th Annual Meeting of the Academy was called to order by Presi¬ 
dent R F Giticas, at 9 20 r m , immediately after the 256th regular meet¬ 
ing Thirty-six members were present The minutes of the 35th Annual 
Meeting were read by the Recording Secretary and approved 
Annual reports of officers were presented as follows 
The corresponding secretary reported that on January 1, 1934, the mem¬ 
bership consisted of 16 honorary members, 3 patrons, and 521 members, one 
of whom was a life member The total membership was 540 members, of 
whom 378 reside in or near the District of Columbia, 136 )n other parts of 
the continental United States, and 26 in foreign countries 
The members of the Academy stood while the Secretary announced the 
following deaths 

OtibF Black F P Gorham 

Arthur P Davis W H Holmes 

Harlan W Firk Ormond Stone 

The Recording Secretary summarized the five public meetings of the 
Academy, one of which was a joint meeting with the Medical Society 
The Treasurer reported that the reoeipts of the Academy dunng the paBt 
year amounted to $4,983 81 including the return of investment of $50 and 
interest on investments of 3993 06 The disbursements amounted to 
$5,195 30 including bills for the year 1932 totaling $413 79 The bank balance 
at the end of the year was $1,365 35 The investments of the Academy com¬ 
prise $6,337 50 in stocks, $6,758 87 in bonds, and $8,000 00 in real estate 
notes making a total of $21,096 37 oomputea on the basis of cost to the 
Academy 

Doctor H H Harlan, chairman of the board of auditors, reported exam¬ 
ination and approval of the books and properties m the hands of the Treas¬ 
urer, after which both reports were accepted 
The report of the Board of Editors was presented by the Senior Editor, 
Hugh L Dryden Volume 23 consisted of 77 onginal papers covering 588 
pages and illustrated by 30 halftones and 78 line cuts The total cost per 
printed page exclusive of reprints and of the cost of the new’s service was 
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S5 50 as compared with $6 62 for 1932 The cost to the Academy of supply¬ 
ing 50 free reprints of each article was SO 57 per page A marked increase 
in the space devoted to scientific notes and news was made possible by a 
contract with Science Service operative dunng the year 
Doctor W B Bell, chairman of the board of tellers, reported the election 
of the following officers President, L B Tucrerman, non-resident Vice- 
Presidents, E C Andrews and E T Wherry , Corresponding Secretary, 
Paul E Howe, Recording Secretary, Charllb Thom, Treasurer, H G 
Avers, Managers for the term of threi ytars ending January, 1937, W M 
Corse and J E Graf 

The Corresponding Secretary read the list of members nominated for 
Vice-Presidents by the affiliated societies Upon motion the entire list was 
unanimously elected as follows 

Philosophical Society, H L Dry den 
Anthropological Society, Matthew W Stirling 
Biological Society, Chas E Chamblies 
Chemical Society, D Bre*bf Jon*s 
Entomological Society, Harold Morrison 
Geographic Society, Fr*d*rick V Covill* 

Geological Society, C N F*nner 
Medical Society, H C Macatrk 
Historical Society, A C Ai len 
Botanical Society, Charlotte Elliott 
Archaeological Society, Walter Hough 
Society of Foresters, Samuel B D* twil*r 
Washington Engineers, Paul C Whitney 
Electrical Engineers, E C Ckittendjn 
Mechanical Engineers, H L Whitt* mor* 

Helminthological Society, G Stein*r 
Bacteriological Society, N H Smith 
Mihtary Engineers, C H Birdseye 
Radio Engineers, H G Dors* y 

President Griggs appointed Past President L H Adams to escort Presi¬ 
dent Tuckerman to the chair After a short address, he declared the meeting 
adjourned 

Charles Thom, Recording Seiretaiy 


BOTANICAL SOCIETY 
246th mf*ting 

The 24bth regular meeting was held in the Assembly Hall of the Combos 
Club on January 3, 1933 President Charlfs Brooks presided, attendance 
150 

Brief notes and reviews A S Hitchcock of the International Committee 
on Botanical Nomenclature reported that the new rules were practically 
finished m English and that translation into other languages would prob¬ 
ably be completed by the end of 1933 

Program W A Archer Botanical explorations tn Choco Province, 
Colombia —Choco Province is about twice the size of New Hampshire with a 
low central area surrounded on all odes by mountains The annual rainfall 
is approximately 457 inches The population of some 60,000 consists of a few 
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scattered white people and the balance Indians of Chooo stock and negroes 
About 600 plant specimens were secured, including a large number of new 
speoies Of the scant 40 economic plants obtained, several are new, indicat¬ 
ing the need for further studies of the flora of the region 

247th melting 

The 247th meeting was held in the Assembly Hall of the Cosmos Club, 
February 7, 1033 President Charles Brooks presided, attendance 56 
Florence E Meier and Lewis B Lockwood were elected to membership 
Brief notes and reviews W A Whitnei reviewed a new Dictionary of 
Colors by Maers and Paul, including more than 7,000 colors, which may be 
freely exposed to the light David Griffiths exhibited a plant of the genus 
Lachenalia with decorative leaves and flowers M B Waite reported on two 
interesting conifers, Torrya taxi folia and Juniperus barbadenns, the latter 
growing at Wnghtsville, North Carolina, 30 miles north of its previous 
northernmost station H R Fulton exhibited a branch of satsuma orange 
bearing fruiting bodies of Schizophyllum i ommune 
Program Charles Thou The artenu fungi —The history and signifi¬ 
cance of the group of fungi capable of attacking insoluble arsenical sub¬ 
stances and producing gases with a garlic odor and more or less toxicity, 
were developed along the lines established by Thom and Raper in Science 
76 (1080) 548 550, December 9, 1932 The ubiquity of these specieR in rela¬ 
tion to the general use of arsenic in excess in combatting insects was stressed 
as involving injury to certain crops and health hazatds worthy of serious 
consideration (Author's abstiact ) 

Discussed by Messers Whitnei, Waite, Raper, Thone, and Rose 
G M Harrow Shoit daily light periods the cause of the rest period and 
leqional adaptation m strawberries —ThiB was a report of experiments and 
observations covering the past ten years on the effect on varieties and species 
of short days during summer, and long days during winter, the relation of 
shortening days of fall to the rest period, tne intensity of the rest period of 
different varieties, breaking the rest period by exposure to low temperatures 
and by increasing the daily light period, and the significance of this in 
breeding ( Author’s abstract) 


248th meeting 

The 248th meeting was held at Meridian Mansions Hotel, March 7, 1933 
President Charles Brooks presided, attendance 89 
Dinner was served at 7 00 o'clock David Griffiths supplied extensive 
table decorations including Narcissus, Ins, and lachenalia Dunng the 
meeting he pointed out the different vanetiea and explained a new method 
of forcing wnich had enabled him to secure the blooms within three to four 
weeks Dfan H Robe out hoed bnefly vanous methods of prepanng froten 
fruits, of which the strawbemes served at the dinner were an example 
Program J R Swallen Yucatan as seen by a botanist 

249th mefting 

The 249th dieting was held in the Assembly Hall of the Cosmos Club, 
Apnl 4, 1933, President Charles Brooks presiding, attendance 109 
James M Pickens was elected to membership 
Brief notes and renews F Thone exhibited four recently published 
botanical works, Plant Sociology, Braun-Blanquet, Plant Ecology, Weaver 



lfABCH 15, 1034 


PROCEEDINGS BOTANICAL SOCIETY 


147 


and Clements, Natural Oardetu of North Carolina, Wells, and The Plant 
World in Florida, Nehrling C A Ludwig showed graphs of the distribution 
of cowpea and hairy vetch seeds by weight classes R Kent Beattie called 
attention to the first two numbers of Phytopathological Classics, the first 
Attempt at a dissertation on the diseases of plants by Fabncus, published in 
1774 and translated by Mrs K Ravn, and the second, Observations on the 
rust of grains by Fontana, published in 17b7 H U Humphrey discussed 
the precipitation record for Washington, D C , from January 1930 through 
March 1033, the record disclosing a net accumulated deficiency of 23 53 
inches 

Program D H Rose Bruising and fi eezinq injury of apples m storage and 
transit —Published in mimeographed form by the Bureau of Plant Industry 
Charles Drelhsler The capturing of nematodes by fungi —Published 
in substance This Journal 23 118-141 1933 

250th meeting 

The 250th meeting was held in the Assembly Hall of the Cosmos Club, 
May 2, 1933, President Charlfs Brooks presiding, attendance 44 
Brief notes and reviews H B Humphhev exhibited 9 species of endemic 
violets C A Ludwig exhibited a specimen of quack grass ( Agropyron 
tepens) which had grown through the root of a sumac bush A 8 Hitchcock 
requested information on the location of types of plants to be used in a 
central index of types which would be a\ ailable to botanists 

Program J H Martin Giohoma and other fake grains their origin and 
exploitation —Grain ciopB are a favorite medium foi exploiters Poulard, 
Polish, Fulcaster and other wheats, hulless varieties of oats and barley, proso 
and Pearl millets have been exploited frequently Grohoma, a new grain 
sorghum, has been exploited by several firms ana individuals since 1929 It 
was claimed to have been originated by grafting a kafir bud on a stalk of 
sorgo Extravagant and fraudulent claims were made for Grohoma in ex¬ 
tensive seed selhng campaigns Efforts of the Department of Agriculture and 
State officials resulted m suppressing much of the fraudulent advertising and 
in greatly ourtaihng the sale of Grohoma seed at high prices '1 he fake graft¬ 
ing process on sorghums was detected Exploiters attempted to retaliate 
against Department and State officials for exposing the fraud by using 
political ana legal methods but were unsuccessful (Authoi’s abstract ) 
Discussed by Messers Rablr, Swingle, Hitchcock., and Brierlv 
C O Erlanson A reiumi of potato investigations tn Mexico and South 
America —The Bureau of Plant Industiy sent out expeditions in 1931 and 
1932 to obtain new varieties of potatoes for use m breeding new types resist¬ 
ant to the various virus diseases of this crop Potato relatives, numbering 
about 150 species, are distributed from New Mexico and Ancona south 
through the mountains of Mexico, Central and South Amenca About 600 
collections of tubers and seeds of potatoes and potato relatives were obtained 
from the two expeditions This material is now being grown at several ex¬ 
periment stations where studies will be made as to the resistance to degener¬ 
ation diseases of any promising types which develop 
Discussed by C A Ludwig 


251st meeting 

The 251st regular meeting was held in the Assembly Hall of the Cosmos 
Club October 3,1933 President Charles Brooks presided 



148 JOURNAL Of THE WASHINGTON ACADHHT Or SCIENCES VOL 24, NO 8 


Program J B Kincer Long-time temperature trends Are the oldfaehtoned 
winters gonet —Attention was called to the remarkable sequences of years 
with supra-normal temperature, especially during the fall and winter seasons, 
which have occurred over eastern North America since 1876 Weather re¬ 
cords for Washington, D C , show that 18 of the last 21 winters have been 
warmer than normal, and that all of the last 13 have been mild, only 3 of the 
26 fall seasons since 1907 have had sub-normal temperatures while 15 of 
the last 17 months, including September 1933, had plus departures from 
normal The abnormally warm weather experienced m general for a long 
time past does not mean, however, that cold periods have been entirely 
absent The records inchoate that occasional brief spells of abnormally cool, 
or extremely cold, weather are characteristic of prevailingly high tempera¬ 
ture trends The cold winter of 1917-18 coming at a time when the long¬ 
time trend was running comparatively high was cited as an example, and 
also the faot that the lowest official temperature on record for the United 
States—66 degrees below zero—occurred in the Yellowstone National Park 
in February, 1933 

Discussed by W A Tailor and M B Waite 

H H McKinney Time of sexual reproduction in wheat at influenced by 
temperature and light —Shoot development and flower differentiation in the 
wheat plant are affected by temperature and length of day Winter wheats 
are low-temperature short-day plants during leaf and tiller formation, and 
high-tomperaturo, long-day plants during elongation and heading The low 
temperature requirements for earlincss m winter wheat can be met during 
the early stages of germination by exposing partly germinated seeds at 35- 
38® F for 65 days The treatment called larovization by the Russians, and 
vernalization by the English, may be earned out in either darkness or light 
By its means heading of wheat may be significantly advanced 

252 nd meeting 

The 262nd regular meeting was held in the Assembly Hall of the Cosmos 
Club on November 7, 1933 President Charles Brooks presided 

Progiam W W Diehl The loch of chloiosis in some sterility diseases of 

E i asses —The effect upon certain grasses of a systemic infection produced 
y certain parasites recognised m the genera, Myriogenospora, Dothichloe 
and Balan ita is to produce a partial or complete stenhty, unaccompanied, 
however, by any chlorotic condition, since diseased plants and organs are of 
a normal green color Dependent upon the particular combination of host 
and parasite there may be a dwarfing or an invigoration of the diseased 
plant The examples which were chosen to illustrate these conditions were 
as follows Andiopogon mrgmicus infected by Myriogenospora, Anstxda 
glauca, Sacctoltpts striata, Pantcum dandestmum, and Sporobolus bertero- 
anus infected by Dothichloe, Cenchrus echinatus infected by Balansta dam- 
ceps, and Danlhonia spp infected by Balansta Hypoxylon ( Author’s ab¬ 
stract ) 

J R Mag ness The functioning of fruit trees as influenced by moisture 
supply —When a portion of the root zone of apple trees reaches tne wilting 
percentage, the daily period of stomatal opening becomes reduced Under 
extreme water shortage, stomata fail to open at any tune during the day 
Rate of fruit growth is closely correlated with the moisture condition and 
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at a normal rate Under conditions of water shortage, the starch-sugar ratio 
in baric and wood is modified, tissue from trees under moisture shortage con¬ 
taining more sugar and less starch than under ample moisture supply Total 
carbohydrates manufactured as well as total starch m the tree are reduoed 
by water shortage Fruit bud formation apparently is increased by the water 
shortage associated with high soluble carbohydrate content in the tissues. 
{Author’s abstract) 

Discussed by L E Yocum and M B Waite 

253rd meeting 

The 253rd regular meeting was held in the Assembly Hall of the Cosmos 
Club, December 5, 1933, President Charles Brooks presiding 
Program Address of retiring President Charles Bkookb After-harvest 
botany—Some botanical aspects of perishable food products -This address will 
be published in The Scientific Monthly 

33rd annual meeting 

The 33rd annual business meeting and election of officers was held follow- 
ingthe adjournment of the 253rd meeting 
The recording secretary reported 8 regular meetings and one outing dur¬ 
ing the year The annual dinner was held in March at Meridian Mansions 
The average attendance at the regular meetings was 87 Thirteen new mem¬ 
bers were elected, two absent members reinstated, two active members 
placed on the non-resident list, and four members lost by resignation Dr 
J A Farib died September 24th The active membership is 213 Three mem¬ 
bers, W H Evans, V K Chestnut, and W W Eggleston, who retired 
during the year, were elected to honorary membership 
The following officers were elected President, Nathan R Smith, Vice- 
President, W W Diehl, Recording Secretary, Freeman Weiss, Correspond¬ 
ing Secretary, Anna E Jenkins, Treasurer, Nellie W Nance, nominated 
as Vice-President of the Washington Academy of Sciences, Charlotte El¬ 
liott 

Charlotte Elliott, Retarding Secretary 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 
Notes 

CWA aids American archaeology —CWA archaeological projects in five 
states, under the guidance of the Smithsonian Institution, are yielding new 
data m American archaeology An old Indian burying ground explored in 
Kern County, Calif , has revealed grave posts of extraordinary importance 
The wooden posts may enable archaeologists to establish some definite dates, 
thus turning prehistory into dated history in California The posts are of 
cedar or jumper wood Old as they are, annual growth rings in the wood are 
well preserved It is hoped that by oom paring tne rings with the long calen¬ 
dar of animal rings shown in California redwood trees, the years when the 
grave posts were cut and made can be determined The California Indians 
whose age may be learned were buried with few possessions The excavators 
have found 150 burials, wrapped in doth and matting, in the graveyard 
CWA workers near Murphy, N C, have excavated an Indian mound and 
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identified the site as a Cherokee village visited by the Spanish explorer De 
Soto It is called “Guasdi” in the Spanish records Another Indian village 
which De Soto may have visited is being explored at Bradenton, Fla Euro¬ 
pean glass beads suggest that the Spanish gold-seeking expedition tamed 
there, and exchanged!beads for information, hospitality, or supplies 

A large mound being explored by another CWA group in Macon, Ga, is 
proving far more extensive than had been expected Near the top, the dig¬ 
ging has disclosed evidence of European contact More deeply buried are 
phases of aboriginal cultures, some belonging to historically known tribes 
From pottery fragments, the archaeologists see indications that these Geor¬ 
gia Indians had contacts with tribes farther north 

In Tennessee, the CWA workers are still seeking to identify Indians who 
built the numerous mounds in Shiloh National Military Park 

Photographic map of Indian lands —A huge airplane photographic map, 
40 by 24 feet, of the Navajo and Zuni Indian lands in New Mexico, Ansona, 
and Utah has been contracted for by the Department of the Intenor It ib to 
be used as a basis for the better regulation of grazing practises, which have 
already gone to severely damaging oxcess in many small areas and a few 
large ones 

Airplanes making the photographs will fly at an altitude of over 20,000 
feet, taking more than 4,600 individual photographs with a special four-lens 
camera The separate pictures will be fitted together into a single mosaic 
map The total cost of the work will be about $77,000, but if the work were 
done by ground parties it would cost more than $600,000 

A new deal for ducks —Secretary of Agnculture Wallace, with the ap¬ 
proval of President Roosevelt, has appointed a committee to outline a 
course of action under a proposed plan tor enlarging areas on which game 
birds can be fed and bred The first projects will be for the restoration of the 
feeding grounds of ducks and other migratory game birds, including the re¬ 
ft ooding of unprofitable “reclaimed” swamp and lake lands, the renewal of 
natural food supplies, cover and nesting sites, and the protection of the birds 
from natural enemies and illegal hunters Correlated with the lowland proj¬ 
ects is a program of reversion to brush and timberland of upland areas in the 
Bubmargmal agricultural class, giving cover for non-migratory upland game 
birds and mammals These can be handled at least partly on a “game farm¬ 
ing” basis by the landowners The cost of the program, it is proposed, shall 
be met in part through a low Federal hunting license fee, together with a 
small tax on hunting ammunition 

Fish cultural survey of Puerto Rico — On January 26 Dr S F Hildebrand 
seuor ichthyologist of the U S Bureau of Fisheries, sailed from Baltimore 
for Puerto Rico to conduot a survey of Hie fish cultural possibilities of the 
island 

On the occasion of his visit to the United States Mr R Mknbndbs 
Ramos, Commissioner of the Department of Agnculture and Commerce of 
Puerto Rico, requested the assistance of the Bureau of Fishenes in ssseBsIng 
the possibilities of developing trout culture in the high mountain streams 
and in several reservoirs of the northern watershed on the island, as well as 
the possibility of propagating and stocking the lower reaches of the streams 
with other food and game fishes The Puerto Rican Government is cooperat¬ 
ing in the survey by defraying the field expense of the Investigation,-and the 
Bureau is furnishing the services of the investigator. 
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News Bbiefb 

The third Arthur Lecture was given by Dr Charles Q Abbot, secretary 
of the Smithsonian Institution, in the nail of the U 8 National Museum 
on the evening of February 26 The subject was, How the sun warms the earth 

The American Academy of Tropical Medicine was founded at a conference 
held at the National Academy of sciences on February 5, under the auspices 
of the National Research Council Dr Thbobald Smith was elected its first 
president 

The U S Public Health Service has reoeived advices from Manohukuo 
indicating that the United Anti-Plague Commission has been re-established 
as a permanent orgamsation 

Greater refractivity of the lower layers of the atmosphere during periods 
of profound calm may be due to the “settling to the bottom" of the heavier 
isotopes of oxygen, sorted out by differential gravitation, L W Tilton of 
the National Bureau of Standards, has suggested m a communication to 
Nature 

James A Ford of the Smithsonian Institution has discovered a mound- 
builder dwelling site near Marksville, La, with clearly marked post-holes 
giving dimensions and general architectural plan Tnough far from the 
traditional Hopewell country, it seems to belong to the Hopewell oulture 
type 

Public attention was directed to a widespread incidence of measles by the 
U 8 Public Health Service, on February 7 Measles outbreaks seem to 
run in cycles of about two and one-half years, it was pointed out, and this 
is apparently the peak of a cycle 

Radio talks under the auspices of Science Service were broadcast over the 
network of the Columbia Broadcasting System, by F A Silcox, chief 
forester, U S Forestiy Service, on January 31, and by Dr Vincent Dtr 
Viqneaud of the faculty of the George Washington University School of 
Medicine, on February 7 

A number of mallard ducks have been donated to the Office of National 
Parks, Buildings and Reservations of the U S Department of the Intenor 
and plaoed on Roadie’s Run on the Mount Vernon Boulevard It is believed 
that this will form the nucleus of a bird sanctuary at this point which will 
undoubtedly attract many Washington visitors A report made Februaiy 9 
says that the original 27 pairsplanted at this point had attracted a consider¬ 
able number of other ducks The total number is now in excess of 250 

The Secretanes of the Interior and Agriculture each have appointed two 
men within their Departments as members of a committee of five, the fifth 
member being the chairman, Mr Jacob Bakeb, to assemble and recommend 
lands to be acquired in connection with a program for the purchase of sub¬ 
marginal lands with 925,000,000 made available through the Pubho Works 
Administration 

On January 15 the five district officers in the United States having charge 
of State Park Emergency Conservation Work met m the office of assistant 
director Conrad L. Wibth of the Offioe of Pubho Parks, Buildings and Res¬ 
ervations, U S Department of the Intenor, for the purpose of dismissing 
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general organisation plans and work to be earned on in State Park Emer¬ 
gency Conservation work camps during the third enrollment penod This 
period will start next April 1 and extend to March 31,1035, provided Con¬ 
gress appropriates the necessary funds 

Dr G W Wait, of the Department of Terrestrial Magnetism, Carnegie 
Institution of Washington, broadcast a talk entitled Electricity *» the at¬ 
mosphere on January 30 from Station WMAL under the auspices of the 
Greater National Capital Committee of the Washington Board of Trade. 

Personal Items 

Capt Albert W Stevens, U S Army Air Corps, has been awarded the 
Franklin L Burr pnze of the National Geographio Society in recognition of 
his work on aerial photography, particularly his photograph from 20,000 
feet altitude of the moon’s shadow during the total solar eclipse of 1032 

Paul G Redington, chief of the Bureau of Biological Survey and F C 
Lincoln, who is in charge of the Bureau’s bird-banding work, attended 
the joint meeting of the Northeastern Bird-Banding Association and the 
Federation of the Bird Clubs of New England, held in Boston, on January 
19 


O J Murie, Biological Survey field naturalist stationed at the Elk 
Refuge in Wyoming, is in Washington conferring with Bureau officials on 
matters pertaining to his studies of the elk of Jackson Hole, Wyo 

Assistant Director Harold C Bryant, assistant to the superintendent 
of Yellowstone National Park Joseph Joffe, and Mr David E Madsen of 
the Wild Life Division, represented the Office of National Parks, Buildings, 
and Reservations, U S Department of the Intenor, at the Amenoan Game 
Conference held in New York City the latter part of January Former Direc¬ 
tor Horace M Albright also attended In connection with this conference 
a special meeting of the Commission on the Conservation of the Elk of Jack- 
son Hole was held, at which Mr Joffe was appointed secretary to succeed 
Mr Ovid Butler 

W E Emley, chief of the organic and fibrous matenals division of the 
National Bureau of Standards, addressed the Board of Directors of the 
General Federation of Women’s Clubs in Washington on January 11, in 
regard to consumers’ specifications for hosiery Mr Emley also addressed 
the annual meeting of the National Association of Dyers and Cleaners in 
Chicago on January 17 and presided at a meeting of the Research Committee 
of the U S Institute for Textile Researoh in Washington on January 20 

W D Appel, chief of the textile section of the National Bureau of Stand¬ 
ards, attended a meeting of the shrinkage committee of the American 
Standards Association in New York on Februanr 1 This oommittee is con¬ 
sidering the adoption of an American standard for measuring the «h wnlriy 
of fabrics 

On January 2, Dr Frederick A Davidson, associate aquatio biologist 
of the Bureau of Fisheries, was appointed by the commissioner to serve as 
acting director of the Fisheries Biological Laboratory at Seattle, Wash, 
relieving Joseph A Craig, who has been serving aa director smoe October 
7,1931 



JOURNAL 

OF THE 

WASHINGTON ACADEMY OF SCIENCES 

Vol 24 April 15,1934 No 4 

BOTANY —The problem, of arctic vegetation 1 Robert F Griggs, 
George Washington University 

One of the most definite of the side lines which I expected to 
carry through when the National Geographic Society sent me to 
Katmai was a study of the vegetation of the region—that is of the 
normal vegetation outside the area devastated by the great eruption 
of 1912 

But when I tried to classify the vegetation on the ground as it 
would be done by an ecologist further south, I became confused and 
had to give it up It was easy to segregate the plant societies in a few 
special situations like the strand and the dunes But these were all 
habitats of minor importance, and after they had been considered 
the mam body of the vegetation remained hopelessly confused Five 
times upon returning to the States, I renewod the determination to 
master the problem on the next tnp And every time until the last 
I gave it up as beyond my power of generalization 

This may sound strange m view of the fact that many others be¬ 
fore me have studied arctic vegetation and have published volumi¬ 
nous records of what they observed I shall return to a brief consider¬ 
ation of the literature, but at this point I may say merely that oarlier 
students had not, to my mind, solved the problem of dealing with 
arctic vegetation All of them have attempted to treat arctic ecol¬ 
ogy from analogy with the ecology of temperate regions But high 
latitudes are different from low latitudes and analogies break down 
I felt that a new point of view was essential to effective treatment of 
the problem and until this was gamed nothing could be accomplished. 

DISTINCTION BETWEEN ARCTIC VEGETATION AND ARCTIC FLORA 

I should, perhapB, explain the distinction drawn between arctic 
vegetation and the arctic flora The student of a flora, a taxonomist, 

_ 1 Addreee of the retiring president of the Washington Academy of Seieneea delivered 
January 18,1084 Received February 6,1034 
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is concerned primarily with the species which occur m a region, with 
the species as separate entities, while the student of vegetation, an 
ecologist, is concerned primarily with the relations of these species to 
each other and to their physical environment,' as they grow together 
in the field The taxonomist stands to the ecologist somewhat as docs 
the nurseryman to the landscape gardener. The work of the taxon¬ 
omist and the nurseryman must underlie any development of ecol¬ 
ogy or of landscaping But as successful planting requires a great 
deal more than a knowledge of the nurseryman’s materials, so an 
ecological treatment demands very much more than a knowledge of 
the flora of the area studied 

In the temperate zone vegetation is rather clearly segregated into 
more or less well-marked associations, like beech forests, oak foiests, 
pino woods, swamps, and bogs Each of these associations has a 
somewhat definite composition, and mention of a few plants at once 
convcyB to one familiar with the countiy a picture of the whole as¬ 
sociation Thus when you entci a pine woods hereabout you expect 
to find spotted pipsissewa and dewberries, but not maidenhair fern, 
jack-in-thc-pulpit or Dutchman’s breeches Study of vegetation 
types has convinced us, moreover, that these associations aie not 
accidental, but that they arise from causes to be found in the special 
lequiremcnts of the species present mtci acting with the different con¬ 
ditions of the various habitats 

When one goes to the arctic he naturally expects to find similar 
plant associations, but instead he meets a bewildering mixture of 
plants of all sorts jumbled together in seeming defiance of the prin¬ 
ciples of plant association learned in low latitudes The criteria by 
which plant associations are distinguished further south break down 
in the arctic In few of the different habitats can characteristic species 
be named, and most habitats are invaded with some measure of suc¬ 
cess by almost every species of tho flora The fact that two species 
happen to be associated m a given situation means nothing as to 
their habitat preferences—tolthe utter bewilderment of a botanist 
accustomed to finding one set of plants m oak forests and another 
in beech woods Lacking plant associations m the sense of more or 
less organic societies with definite constituent species, the vegetation 
appears an mdescriminate mixture of the species of the flora as though 
the plant cover of any situation depended merely on the seeds that 
happened by chance to fall thereon instead of on the fitness of the 
species represented for that particular habitat 
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INDIFFERENCE OF ARCTIC PLANTS TO ALTITUDE 

A special case of this sort of thing is the indifference of arctic plants 
to altitude This has been noted by many observers and m many 
lands Whereas in the south we find definite zones of vegetation with 
the alpine types limited to the highest mountains, nothing of the sort 
occurs in the arctic Theic the sea cliffs and the mountain summits 
have practically the same flora 

A curious mstance of the indifference of plants to altitude in the 
north, though in this case in a boreal rather than m an arctic country, 
has recently been brought to light in Newfoundland There Fcrnald 
(1933) has found a latge number of high-arctic species reaching their 
southern limits not on the mountains but on the coast near sea-level 
Conversely a number of southern species such as Sihizaea pusilla of 
the New Jersey pme barrens, and the orchids, Habenaria pvjchodes, 
Calopogon puchellus, Cypnpethurn acaule, and Pogomn ophioglos 90 ides- 
together with Rynchospora alba, Battorua, Utricularia clandcstina, 
Xyri8 and others, which reach then northern limits m Newfoundland, 
are to be found not on the lowlands but only on the high tablelands 
of the interior The high-arctic element confined to the coast makes 
an especially impressive showing since the arctic species already col¬ 
lected compiise 49 J per cent of the total floia of the Arctic Archi¬ 
pelago and Femald thinks that then number would be considerably 
increased by further collecting 

But arctic vegetation like the arctic floia is similar all around the 
pole, and it has been described by many observers, especially in 
Scandinavia It is instructive to observe tho devices used by these 
writers m the attempt to characterize an indiscriminate vcgotation 
They fall in general into two categories Hither the accounts are ab¬ 
stractions too far removed from the actual plant cover, or thoy are 
merely particularized descriptions of individual patches of plants 
whose variations are neither in any way correlated with physical fac¬ 
tors, nor of general application to other areas 

PRESENT PRACTICES IN DEALING WITH ARCTIC VEGETATION 

The Upsala school, which adopts the second course, sets up more 
than one hundred “associations” to describe a vegetation where there 
are less than that number of common species Thus Fries (1913) m 
northern Sweden lists fifteen hchen-nch heaths as follows (1) Lichen- 
rich Empetrum association, (2) lichen-rich PhyUodoce association, 
(3) hchen-nch Azalea association, (4) hchen-nch Andromeda tetra- 
gona association, (5) hchen-nch Andromeda hypnotdea association, 
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(6) lichcn-nch Salix herbacea association, (7) hverwort-SaZu: herb- 
acea association, (8) lichen-rich Dry as octopetala association, (9) lich- 
en-nch Diapensia lappomca association, (10) lichen-nch Juncus tn- 
fidus association, (11) lichen-nch Carex ngidarC lagopina association, 
(12) lichen-nch Hierochloe alpina association, (13) lichen-nch Cala- 
maqroslta | lappomca association, (14) lichen-nch Festuca otnna as¬ 
sociation, (15) lichen-nch Forb association Further it is to be ob¬ 
served that a number of the character plants given above appear also 
as character plants m several other associations, e g Empetrum 
nigrum appears in the moss-nch Empetrum heath, the Empetrum- 
nch lichen-birch forest, and the Empetrum high-moor Moreover the 
subordinate plants in each of these associations include to a large ex¬ 
tent the character plants of adjoining associations Empetrum nigrum 
also appeals in the plant lists of the following eighteen associations 
(1) Heath-like lichen-birch woods, (2) Myrtillus mgra-nah. hchen 
birch woods, (3) Azalea- rich lichen-birch woods, (4) Carex ngtda 
lichen birch woods, (5) Polytnchum-n ch hchen-birch woods, (6) 
hchen-rich Retula nana bushland, (7) lichen-nch Diapensia lappomca 
association, (8) lichen-nch J uncus tnjidus association, (9) lichen-nch 
Calamagro8li8 lappomca association, (10) moss birch woods, (11) 
mossy Betula nana bushland, (12) mossy Andromeda tetragona as¬ 
sociation, (13) mossy Calamagroahs lappomca association, (14) Ger¬ 
anium silvaticum-nch meadow birch woods, (15) Ciraium heterophyl- 
lum- nch meadow-buch woods, (16) Betula nana high-moor, (17) Salix 
glauca high-moor, (18) Rubus chamaemorus high-moor While it is 
true that Empetrum is probably the most nearly ubiquitous of all 
the species m the lower arctic regions, yet most of the other common 
species would make the same sort of a showing 

1 must beg the reader’s pardon for giving such a jumbled and re¬ 
petitious list of names But if left out, the real situation would be 
gi asped only by those who took the trouble to look up the ongmal 
Nothing would have been easier for me at Katmai than to have 
given a similar list of a hundred or more “associations ” But however 
useful such an analysis might be to the wnter himself it did not seem 
to me that it would be very helpful to the ecological fraternity m 
general 

The difficulty of the problem may be readily visualized from a 
perusal of Ostenfeld’s account of the botany of the Faeroes (1908), 
which, though lying at a comparatively low latitude, are essentially 
arctic m character He works out a clear and logioal classification, 
but he tells us (page 920) that it is “more abstract than in most other 
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countries and it will be necessary again and again to indicate the 
gradual transition from one association to another ” These transitions 
(page 935) “recur with almost tiresome frequency and an accurately 
defined survey is almost impossible ” (Page 920) “It will be under¬ 
stood that differences so slightly defined are difficult to maintain," 
and again (page 981) “The mosses as well as the higher plants convey 
the same impression, they are a very mixed and heterogeneous com¬ 
pany ” 


VARIABLE HABITAT PREFERENCES OF ARCTIC PLANTS 

From the literature also another aspect of the puzzle appeared, 
not only aie the habitat preferences of arctic plants obscure but such 
ab they are they vary fiom legion to region, thus bicaking down the 
few ideas on the subject I had been able to deduce at Katmai In 
the “Flag” vegetation of Iceland, according to Hansen (1930), rock- 
dwelling alpme plants such as Silene acauha, Saxifraga oppositifolia, 
and Thalictium, alpinum grow together with aquatics including Sub- 
ulana aquahea, Tnglochm paluslns, and Ranunculus replans —a mix¬ 
ture which passes my imagination even after my experiences at 
Katmai Again the Arctic fire weed, Ejnlobium latifohum, which is 
conhned to lock crevices and gravel bars in southern Alaska, in 
Greenland invades the ponds anil pushes creeping runners two to 
three meteis long out into water knee-deep (liikli, 1910' A third 
illustration I quote from Simmons (1913), who reports (p 145) 
“Statice manlima, a pronounced halophyte in the south becomes an 
inland and mountain plant in the noith ” 

Arctic ecology fairly bristles with anomalies like these, the mere 
mention of w'hich arouses one’s deisiic to understand them Probably 
many of them would be readily explained if they weie attacked ex¬ 
perimentally Some day we shall have labor atones as well as hold 
btations in the arctic where such pioblems may be solved 

DEFINITION OF TUNDRA 

Not the least of the difficulties of dealing with arctic vegetation 
lies m the prevalent confusion as to what constitutes “tundra " Good 
writers use the term in two distinct senses, some with a geographic, 
some with a descriptive connotation Thus the Standard Dictionary 
defines it as “A rolling treeless plain of Russia, Siberia, and the 
American arctic regions, covered with moss and at times very moist 
or marshy.” The reason for this ambiguous definition probably lies 
m a natural desire to convey to persons who have never visited the 
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arctic some concrete idea of the appearance of the tundra. But the 
inevitable result has followed The two meanings will not hold to¬ 
gether The arctic plains are by no means universally boggy, conse¬ 
quently some writers have fixed upon the geographic sense of the 
word and others upon the descriptive Then the layman, unaware of 
the real situation, and endeavoring to gain some idea of the country, 
re-synthesizes the diverse conceptions and concludes that the whole 
arctic is a barren moss-covered morass, gaining his ideas of the char¬ 
acter of the tundra from those who use the word m a descriptive sense 
and of its extent from those who use it in a geographic sense This 
is the situation which Stefansson has endeavored to set right with 
his phrase “The friendly arctic” and by his prolonged efforts to por¬ 
tray the possibilities of reindeer and muskox culture in the north 
Clearly enough ambiguity cannot be tolerated m a scientific 
term If tundra is to be retained its meaning must be fixed But un¬ 
fortunately both senses are thoroughly established in good usage 
To Alaskans and to a certain extent to Canadians tundra is nearly 
synonymous with bog The forest bogs of southeastern Alaska which 
differ little from the bogs of Oregon and Washington are called tun¬ 
dras by the people of the country Such usage is not confined to com¬ 
mon parlance but is to be found m scientific literature as well Wit¬ 
ness the follow mg from Summerhaycs and Elton’s (1928, p 264) 
account of Spitsbergen “Tundra, defined as swamp or moorland, is 
quite absent from Spitzbergen ” Nevertheless much of the “heath” 
described from Spitsbergen and other parts of the Atlantic province 
of the arctic n exactly the sort of vegetation which Alaskans would 
single out aB tundra, and thus confusion creeps into the ranks even 
of those who use the word in a descriptive sense 
Now there are, to be sure, extensive areas of the tundra which are 
best described to a southerner as boggy, but the larger part of the 
arctic is and, and the innermost subpolar areas are more and than 
the outer transitional regions Simmons (1913, p 31) discussing the 
ecological conditions of the Arctic Archipelago says “The prominent 
and important factor I take its extreme dryness to be ” The annual 
precipitation m all high arctic countries is less than 10 inches, a de¬ 
ficiency in rainfall which in lower latitudes invanably marks a desert 
It should be pointed out however that much less rainfall is required 
to support a given type of vegetation in high latitudes than m low 
There are several reasons (1) Evaporation is less on account of lower 
temperature (2) The water requirement of a given plant is propor¬ 
tional to the length of the growing season (3) In parts of the arotio 



APRIL 15, 1934 QRIOOB ARCTIC VEGETATION 159 

fog and mist are so prevalent that measurements of collected rainfall 
do not give a correct idea of the humidity of the climate (4) Thawing 
of snow and ground ice keeps poorly drained situations soggy through¬ 
out the summer with very little loss by runoff But after all allowances 
are made for economy m the utilization of the scanty rainfall the 
essential fact remains that the arctic is predominantly an and country 
and that furthermore the high arctic is more and than the lower. 

It was in the discussion of desert country that the term tundra was 
introduced to scientific literature by Middendorf (1864). Middendorf 
found the analog of tundra to be not bog but Hteppe and went into 
long and detailed comparisons of tundra and steppe He found it in¬ 
deed somewhat difficult to produce satisfactory differentiating char¬ 
acters between the two aside from the plant species concerned He 
describes the Siberian tundra as the most extreme desert, “odste 
Ode” (p 736) and states that it is too dry to be compared with any 
terrain fa mili ar to Europeans Further, he specifically states that no 
peat develops in the "high tundra ” 

Middendorf had a very wide acquaintance with the tundra not 
only across Siberia but m Russia and Lapland as well He clearly 
differentiates the "high tundra” or what we might call desert tundra 
from “low tundra” which he describes|as grassy or boggy Inasmuch 
as his account was not only the first, but remains to this day one of 
the best scientific studies of the tundra I behove that we would do 
well to follow him and use tundra in a geographic sense, applying it 
to all of the country of the treeless arctic 

BOUNDARIES OF THE ARCTIC 

Another major difficulty lies in the lack of any general agreement 
as to the proper boundaries of the arctic Before I could do anything 
with my own area at Katmai I had to decide whether it was arctic 
or temperate Inasmuch as decision on this point would seem to be 
a prime requisite for further treatment of the subject, I will digress 
to consider it here 

The reason for the indecision as to the boundaries of the aretie 
lies partly in the lack of any comprehensive general treatment of 
arctic ecology and partly m a failure to recognize the fact that the 
arctio, like any other major vegetation zone, requires subdivision 
before it oan be treated adequately Explorers of high arctio countries 
are inclined to tell us that "real arctio conditions” or "true arctio 
vegetation” is limited to polar lands. It is natural enough for one 
familiar with Spitsbergen, north Greenland, or Ellesmere Land to 
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think northernmost Norway temperate by comparison Thus we find 
Simmons (1913, p 144) criticising Hooker’s ideas of the Scandinavian 
arctic, saying “Even the northernmost part of the Scandinavian 
Peninsula is not an arctic but a temperate land ” 

Thero is no difference of opinion as to the facts at issue No one 
doubts but that the flora of the arctic Archipelago is far more ex¬ 
treme than that of the North Cape But if the two are to bo assigned 
to different zones where should a line be drawn between them? From 
the extieme poverty of the plant life of the polar desert there is the 
most gradual transition to comparatively luxuriant vegetation like 
that of arctic Norway Any boundary separating tho two would have 
to be an entirely arbitrary affair 

It would be natural to call the transitional belt of more luxuriant 
vegetation surrounding the polar aica subaictic But unfortunately 
subarctic is well established in another application—to the circum- 
polai boreal coniferous forest If we arc to follow accepted usage and 
call the Hudsonian forest subarctic there is no alternative but to 
denominate as arctic all territory beyond the forest border 

There is really no need of attempting to move the term subarctic 
from the forest into the outermost belt of the arctic If wo recognize 
that North Greenland, the northern poition of the arctic Archipelago, 
and Spitsbergen are “high arctic” as is commonly done, it is a simple 
matter to term such countries as South Greenland, northern Scan¬ 
dinavia, and northern Alaska “low aictic,” and that meets the prob¬ 
lem just as well as though we should attempt to limit the “true 
aictic” to polar areas and reduce the outcimost belt to subarctic 

IMPORTANCE OF THE ARCTIC TIMBER-LINE 

It will be agieed that the arctic timber-lino, the limit of coniferous 
forest, is one of the major vegetation boundaries of the earth It is 
not only olcarcut and easy to recognize, but it marks a transition 
important to lifp in its every aspect Whether one thinks of the nu¬ 
merous plants of the undergrowth which find shelter in the forest but 
cannot grow beyond, of the birds and mammals which almost neces¬ 
sarily have different habits and different adaptations within and 
without the forest, or of the aboriginal cultures which develop in the 
possession of timber or in the lack of it—from every point of view 
the forest border is of fundamental importance Even more significant 
from the human standpoint is the fact that the forest border marks 
approximately the northern limit of cereals and of all sorts of agri¬ 
cultural operations except reindeer grazing 
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COMPARISON OF TREE LIMIT AND 8UMMBR TEMPERATURE 

Recognizing that as one progresses toward the pole increasingly 
sovcre conditions are encountered and that m a general way the 
meagerness of polar life is due to the ngor of the climate, it is natural 
to seek a climatic transition at the timber-line If one is not too par¬ 
ticular about close coincidence of climatic and vegetational lmes this 
may be done, for it may be observed that there is a rough parallelism 
between the edge of the forest and the July isotherm of 10°C (50°F ) 

But if one examines the case more closely, the discrepancies become 
somewhat disconcerting On the Alaska peninsula the forest, which 
ends at Kodiak, is two hundred and fifty miles behind the isotherm 
which crosses at the Shumagm Islands But m northeastern Alaska 
at about longitude 145° the forest has caught up and the two coincide 
East of the Mackenzie near Cape Dalhou&ie the forest goes nearly 
one hundred and fifty miles beyond the isotherm But on the west 
shore of Hudson’s Bay it has fallen back again until it is thiec hundred 
and fifty miles below the isotherm At Ungava Bay m northern 
Labrador, however, the forest again reaches forward until it is nearly 
four hundred miles beyond the isotherm which bends far to the south, 
nearly touching Newfoundland 

In western Eurasia as in western America the forest front, com¬ 
posed now of pines and now of spruces, again lags behind the isotherm 
by a hundred miles or more This is true both in humid Norway and 
m and Russia In Siberia both isotherm and forest reach far north¬ 
ward, running probably as closely parallel as could be expected as 
far as the mouth of the Kolyma River, longitude 160° But there as 
m eastern Amenca the isotherm takes a sharp dip to the southward 
from about 69° to 52°, finally leavmg Kamchatka at about 56° while 
the forest, here Lanx dahunca , stretches neatly straight eastward 
along the upper course of the Anadyr River, coming to the sea nearly 
on the arctic circle at the head of the Gulf of Anadyr, more than 10° 
(700 miles) north of tho isotherm 

The arctic vegetation zone thus defined by the forest front is a 
very irregular area In the most southerly of the Aleutian Islands, 
which by any criterion are undoubtedly arctic in character, the bound¬ 
ary reaches down to latitude 51° 20', which is a few miles further 
south than London But at the mouth of the Khatanga River in the 
Tamir Peninsula it advances to 72° 50', as far north as Upenuvik, 
Greenland This is a difference in latitude greater by about 100 miles 
than that from Miami, Florida to Montreal 
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THE ARCTIC FOREST-FRONT NOT A CLIMATIC LINE 

In an effort to harmonize temperature and tree-line various writers, 
Martm Vahl, Nordenskjold (1928), Brockmann-Jerosch (1919), and 
others have tried empirically to make up some formula that would 
fit the facts better than simple comparison with the isotherm Such 
efforts are at best only guesses and there is little attempt to show any 
relation of cause and effect between the factors brought into the 
equations Vahl, for example, has used the “formula* v-a +bk where 
v represents tho temperature of the warmest month and A; that of the 
coldest month, and when a and b are constants that have to be determined 
in each case” 1 e are not constants at all but merely factors intro¬ 
duced, as a schoolboy would say, “to get the light answer ” Such 
operations are not very helpful and may become vicious if, as some¬ 
times happens, they impart a false appearance of mathematical pre¬ 
cision to the statements made 

All are familiar with the fact that unexpected deviations fiom pre¬ 
dictions often lead science into its most important advances We need 
only recall the discovery of the two outer-most planets of our solar 
system by reason of the perturbations in the orbits of the others It 
seems not at all unlikely that if we look behind the irregularities of 
the forest bordei instead of trying to fit them into climatic conditions, 
we may discover facts concerning climatic changes which will be of 
the first order of importance 

CLIMATIC CHANGES SUGGESTED BY ANOMALIES IN TIMBER LINE 

An example of the possible fiuitfulness of this point of view may 
be gamed from consideration of the situation in northern Labrador 
where the forest extends 400 miles further north than apparently it 
should This would suggest a recent climatic change—so recent that 
plant migrations have not yet adjusted the flora to the changed con¬ 
ditions Now it so happens that the Danish excavations of the sites 
of the old Norse colonies in South Greenland exactly fit in with this 
inference from ecology (Hovgaard, 1925) The mediaeval Norse col¬ 
onists he buried in perpetually frozen ground This of itself is sur- 
pnsing, for men do not often chop holes into ice to bury their dead 
More significant, however, is the fact that the graves are grown 
through and through by the roots of trees The roots even penetrated 
into the marrow of the bones Now tree roots cannot grow into frozen 
soil There is no question, therefore, but that within the last few 
hundred years South Greenland had a climate far milder than at 

1 Quoted from Nordenskjold (1028, p 73) Tho itallos are ours 
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present, thus confirming the indication given by the forest The 
graves, however, leave much to be desired as to dates and other de¬ 
tails of the climatic change which they demonstrate It is not at all 
impossible that a thorough study of timberhne ecology around Un- 
gava Bay might supply more specific information than is to be ob¬ 
tained from any other source 

I should add in passing that while the meteorologists accept, per¬ 
force, the evidence as to recent climatic change m Greenland they 
are not at all prepared to explain it 

Turning to the western side of the Continent now, the opinions of 
practically all explorers of Alaska are to the effect that here reverse 
changes are occurring and that the forest is advancmg This opinion, 
based on extensive but cursory observations of many men m many 
places, has been confirmed by detailed studies 

At Kodiak Gnggs (1034) and Bowman (1934) biought out the 
following facts (1) All the trees near the edge of the forest are young 
—less than 100 years old, w r heieas thiee miles back from the edge 
they exceed a meter m thickness and are over three hundred years 
old (2) Many old trees now m a dense forest of younger growth are 
“open ground” trees with blanches, now killed by ovcrshading, clear 
to the base (3) The rate of growth at the forest edge compares fa¬ 
vorably with that of the same species, Sitka bpruce, in southeastern 
Alaska many hundred miles behind the edge (4) Record" left by the 
early Russian scttlcis explicitly describe as treeless, areas now cov¬ 
ered with heavy forest (5) Peat from the bogs contains only a few 
scattering grains of spruce pollen such as would be blown a long dis¬ 
tance, thus demonstrating that the present is the first forest that has 
occupied the ground since the beginning of the bogs l e, since the 
glacial period^ 

Similar detailed studies, as yet unpublished, have been made by 
Robert Marshall around Betties in northern Alaska, Lat 67°, Long 
152° These tell the same story Here a different forest composed of 
white spruce is concerned Mr Marshall tells me that the very last 
trees grow as fast and m every way appear as favorably situated as 
those many miles to the south of the forest limit and that the growth 
rate equals that of the same species in Eastern Canada 

PLANT HANGES SUGGESTIVE OF ACTIVE MIGRATIONS IN PROGRESS 

The distribution of a number of arctio herbs, likewise, cannot be 
readily explained otherwise than on the hypothesis of active migra¬ 
tion m progress Pedtcularu capitata, for example, is common and 
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characteristic of the Empetrum heaths of Kodiak, Lat. 68° It is wide¬ 
ly distributed m Asia as far as the Altai Fiom this region it stretches 
across Siberia and the American arctic through the Arctic Archipelago 
and enters Greenland on the northwest coast, Lat 78° While its 
abundance m the mild climate of Kodiak proves that its existence 
by no means requires the rigor of a polar climate, it is entirely absent 
from south Greenland, being restricted to the area immediately ad¬ 
jacent to the American arctic islands Another wide ranging Rpecies 
which barely enters northwest Greenland is Androaaie septentrionalii 
In this connection it is interesting to observe that there are a dozen 
genera of plants which reach the Archipelago but do not cross to the 
milder shores of Gieenland Cases like this may not be significant 
however, for though migration seems altogether hkcly we have no 
knowledge of the actual fact In almost all such cases the migration 
must be inferred No actual study of the behavior of arctic species on 
the edges of their ranges has been made It would be of great ad¬ 
vantage to know about these matters instead of having to speculate 
Methods of attacking such questions are available, (Griggs, 1914) 
Recognizing this problem, Porsild (1932), who has had more experi¬ 
ence with arctic vegetation than any one else, remarks concerning 
some unsuccessful experiments of his, "I hope that the enumerated 
experiments with native Gieenland plants will show that plant dis¬ 
persals and migiations so willingly and so liberally assumed m every 
paper of plant geography may be quite different in nature titself ’J 

The advancing forest is in fact almost the only case of active mi¬ 
gration that has been worked out Not everyone will be inclined at 
first to agree with me that the timberline constitutes the proper 
boundary of the arctic, but I believe that if anyone who doubts my 
thesis will try to replace the timber line by some other vegetation 
line, he will find himself m difficulty at once 

DIFHCULTY OF CHARACTERIZING THE ARCTIC FLORISTICALLT 

The fact is that it is difficult to characterize, much less to define, 
the arctic by the plants that grow there Plants confined to the arc¬ 
tic are surprisingly few in number That is, there are few species, 
and there is not a single genus, confined to the arctic* Moreover the 
species endemic in the arctic are not among its most characteristic 
plants 

* Of tha gran genua Pleuroitogon listed by Hooker as endemto in the arotio two spe¬ 
cie* have since been discovered in west America, one in Oregon, the other in California, 
on tha lowlands as well as in the mountains The original speoies, P tdbvtex, remains, 
however, one of the most characteristic of high arctic spectes 
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Almost all arctic species, if species be taken in a broad sense, go 
well down into the temperate zone Indeed, all but 150 of the 762 
arctic species recognized by Hooker (1861, p 258), “advance south 
of parallel 40° north ” 

The floribtic characteristics of the arctic aro chiefly negative, due 
to the absence from northern lands of species occurring at lower 
latitudes Thus the flora of the Aleutian region includes about 350 
species of seed plants and that of arctic Siberia about 400, but the 
arctic Archipelago has only 204 (Simmons, 1913), and many of these 
reach only the southern islands, while north Greenland has only 
about 125 species (Ostenfeld, 1926) Even so it would be easy to 
characterize the arctic floras if it were the important species that drop 
out But the species which fail to go far north are generally those 
which are already scaicc further south The situation will be clear 
from a consideration of the plants of the extreme north where, if any¬ 
where, definite arctic species should prevail In extreme north Green¬ 
land, north of 83 degrees of latitude, only three] flowering plants grow 
The opposite-leaved saxifrage, Saxifraga oppoaihfoha, the arctic 
poppy, Papavernudicaule, and a grass Alopecurua alpmus The first 
tvso arc classified by Ostenfeld as low arctic They occur in every 
arctic province Both aie important members of the Katmai flora 
1800 mileb further south and the poppy extends to Colorado while 
the saxifrage reaches Vermont Only Alopecurus can be described as 
high arctic and even it occurs in north Russia which barely enters 
the arctic vegetation zone 

On Smith Sound, sevcial hundred miles further south but still al¬ 
most 1000 miles above the arctic circle in Latitude 78°-79°, Ekblaw 
(1919) lists the six commonest plants as follows the oppoBite-leaved 
saxifiage, Saxifraga oppositifolia, blue grass, Poa pralensis, arctio 
poppy, Papaver nudicaule, Cerastium alpinum, Dryas mtegnfolia, and 
Ca88iope telragona It will be observed that only the two subarctic 
members of the extreme high arctic trio given above are here included 
and that our familiar Kentucky bluegrasb is substituted for Alope¬ 
curua Of the others, Cerastium alpinum is common to all arctic dis¬ 
tricts and is classed as low arctic by Ostenfeld Dryas trUegnfolta is 
more limited m distribution but is also low arctic, leaving Casnope 
tetragona as the sole type prevailingly characteristic of high arctic 
But it occurs also far down into Labrador and Alaska 

Another way of approaching the problem is by considering the 
whole flora Of the 125 species known from north Greenland above 
76°, 11 according to Ostenfeld are subarctic, 69 low arctic, and 55 
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high arotio. of the species prevailingly high arctic 43 occur also in 
some low arctic region, Alaska, Scandinavia, Iceland, or Russia, or 
at low arctic stations in Greenland. Of the twelve species remaining 
which are confined to the high arctic, half belong to the “critical” 
genera Taraxacum, Poa, Draba, and PotenttUa A seventh, Braya 
Thonldumlfii, is a segregate from the widespread B purpurescens 
There remain Pleuropogon sabinei, Deschampsia arctxca, Ranunculus 
sabinei, Hesperia palani, and Mtnuarha Roaaii Only two of these 
twelve are even mentioned in Ekblaw’s general account of the vege¬ 
tation, one of the Taraxacums is mentioned merely because it is en¬ 
demic and Pleuropogon is reported as growing “in a few of the shallow 
ponds ” Thus the high arctic can be characterized flonstically only 
by using species of minor importance m the vegetation A number of 
high arctic species are, indeed, high arctic m one region only The 
same is true in perhaps even greater degree in the low arctic 

LACK OF STRUCTURAL PECULIARITIES IN ARCTIC PLANTS 

Because the plants of extreme polar habitats are all dwarfed and 
held close to the ground, there is a popular idea that arctic plants 
are possessed of some special anatomical peculiarities fitting them 
for the conditions in which they Uve This is not the case On this 
point Holm (1924, p 81 B) speaks as follows 

“As far as oonoems the structure of arctic species it has been shown in the 
preceding pages that no morphological structure seems absolutely charac¬ 
teristic of these, they share the same development of their floral and vegeta¬ 
tive organs with their southern allied species, they exhibit exactly tho same 
method of vegetative reproduction as these and are in many cases not of 
such dwarfed stature as frequently described ******* There is thus no 
morphological character by which arctic and alpine species may be defined 
and we must therefore consider them from other points of view when the 
question arises to distinguish them ” 

ECOLOGICAL CHARACTER OF THE ARCTIC 

Altogether the arctic can be characterized rather better ecologically 
than any other way. This is true in spite of the difficulties of arctic 
ecology. The prevalent vegetation type of the high arctic is open 
fellfield, nearly bare, rocky ground most nearly analogous to talus 
slopes with us. The only closed associations of any great extent are 
heaths dominated by Cassiope Utragona or by mosses, especially by 
Rhacomitnum lanugtnoaum , the famous “Gnmnua heaths ” Closed 
grassland is absent or restricted to very favorable situations which 
are best considered as oases of low arctic vegetation advanced beyond 
the general limit of that zone. The plants are perennial, amumln being 
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absent or almost so. All plants are held stnctly to the ground, often 
rising only an inch above the general level Bogs are formed by plantB 
other than Sphagnum, Ponds are devoid of flowering plants or nearly 
so. This, however, is not a hard and fast rule, for while there are no 
aquatic flowering plants in Spitsbergen (Summerhayes and Elton, 
1928, p 265), both Batrachium tnchophyUum and Hippurua vulgaris 
occur in north Greenland 

In the low arctic, fellfleld is restricted to exposed and unfavorable 
situations The heaths are dominated by Empetrum rather than by 
Cassiope. The most favorable habitats are occupied by grassland 
usually with bushes and scrub of willow, birch, or alder The bogs 
may consist largely of Sphagnum, though that moss is of much less 
impoitanre than m the boreal region to the southward 

A number of aquatics penetrate into the outer portion of the arctic 
zone, including, besides Hippurus and Batrachium, several species of 
Potomogeton, Utnculana, Mynophyllum, Menyanthes, CaUitnche, and 
others 


CAUSES OF THE INDISCRIMINATE CHARACTER OF 
ARCTIC VEGETATION 

These various considerations as to definitions, boundaries, and 
characterizations were no part of my original plan of study, but as I 
have shown it was necessary to go into them before I could under¬ 
take the problem which confronted me at the outset Namely, the 
reason for the indiscriminate character of the vegetation at Katmai. 
Finally we are ready to undertake consideration of that problem. 

The nearest analogs of tundra in temperate vegetation all belong 
close to the pioneer stage The highest stages reached in the low arctic 
of Alaska are the poplar woods and the alder grassland Back m the 
forest the poplar woods are paralleled by the cottonwood thickets 
that come up on new gravel bars along rivers, and something very 
similar to the alder grassland develops on avalanche tracks, where 
frequent disturbance prohibits the growth of climax forest 

A good share of the tfindra is what we should call boggy, and in a 
country where bogs aie to be found chiefly encircling and invading 
ponds, it is easy to see again that bogs stand close to the pioneer 
stage The fellfleld of the extreme north, which most nearly resembles 
talus slopes with us is still younger in the ecological scale In the case 
of the two associations first mentioned, the nver bar woodland and 
the avalanche track, the analogy with the arctic is rather good If 
the same were true with bog and talus slope there would have been 
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little difficulty m working out the vegetation of Katmai But with 
them the analogies are useful only insofar as they may serve m a 
feeble way to give one who has never seen the arotic some idea of the 
physical conditions of the habitats concerned It is questionable in¬ 
deed whether the attempt to draw analogies in these eases doos not 
do more harm than good, for the differences between the arctic and 
the temperate types are more significant than their resemblances 
With us soggy, undramed bogs and loose, open talus slopes are so 
diffeicnt in every way that we cannot imagine any difficulty m dis¬ 
tinguishing them Not so m the arctic Neithei hog nor fell field has 
a distinctive flora, for most of the commonest and most characteristic 
of arctic plants spread promiscuously not only over bog and fellfield 
but over all habitats of intermediate dryness as well And since this 
senes, which includes the heaths, occupies the greater pait of many 
arctic countries, hcicin lies the problem of arctic vegetation 

resemblances op arctic and ruderal vegetation 
So long as I tried to solve this problem of arctic ecology by com¬ 
parison with the native vegetation down heie I found it impossible 
to proceed Finally, however, I came to sec the trouble Theso north¬ 
ern vegetation types stand lower m the plant succession than any 
of the natural associations of the south When I began to compare 
them with the ephemeral weed vegetation of cultivated fields a com¬ 
prehension of arctic ecology began at once to dawn on me 

Go out to one of the numerous real estate developments where 
they have made over the landscape recently and try to classify the 
weeds that appear Cataloguing the plants over several such develop¬ 
ments, you will make a long list of familiar weeds Now try to classify 
them as to habitat preference and their association with each other 
You will make little pi ogress, for the weed cover of new 7 ground vanes 
indefinably from place to place The weeds, with some w'ellknown ex¬ 
ceptions, have no associations The population of any area depends 
much more on the kinds of seeds that happen to fall thereon than on 
fitness of the species present for that particular habitat 

SIMILARITY OF FELLFIELD AND P LOWLAND 

One of the most evident resemblances, and perhaps one of the most 
significant, between fallow fields and high tundra is in the large 
amount of mineral soil exposed to colonization, and the further north 
one goes the more bare ground there is On the fellfield the plants 
are spotted here and there with so much space between that a picture 
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of the habitat looks like a bed of shingle and the inconspicuous plants 
are hardly noticed except upon close inspection This eliminates one 
of the most important of the ecological factors of lower latitudes 
There is no struggle for room 

On the high tundra most of the plants are entirely out of touch with 
their neighbors There is always plenty of free space for new plants 
Thus while m the south nearly all plants have continually to wrest 
their living so to speak out of the very mouths of others which would 
take it if strong enough, m the far north the struggle for existence 
consists entirely of passive endurance of the rigors of the climate 

A second point of resemblance between tundra and plowland lies 
m the lelatively small amount of humus commonly present m both 
As everyone know's, one of the chief problems of agriculture is the 
loss of organic matter consequent upon cultivation and the ensuing 
wash Fields cut out of the virgin forest soon lose the heavy coat of 
leaf mold which had been built up through ages of primeval conditions 
Thereafter their soil approaches nearer and nearer to a mass of in¬ 
organic detritus unless orgamc matter is artificially added by green 
manures or similar means This of itself favors the development of 
the species we know as weeds over the humus-loving natives originally 
m possession, (Croxton, 1928) These weeds both ecologically and 
floristically resemble arctic plants In the arctic the formation of 
humus and peat either m thick layers or in small floccules is at a 
minimum 

Pedologists would call arctic soil very young, if they were willing 
to admit that the rock detritus which covers the ground in high arctic 
countries constitutes a soil at all Presumably this juvenile, or better 
infantile, condition of the soil is due to an unfavorable climate which 
prevents the development of a proper soil One would like to be able 
to discuss this problem m more detail but present knowledge does 
not permit It is not impossible that it might have important impli¬ 
cations 

Arctic ground is almost everywhere poor in nitrogen This is gen¬ 
erally attributed to the effect of low temperatures on the activity of 
nitrogen-fixing bacteria, but no thorough study of the matter seems 
to have been undertaken The deficiency in nitrogen is so important 
that cliffs manured by nesting birds support a vegetation notably 
more luxuriant than occurs elsewhere The arctic “barren grounds” 
might perhaps be “made to blossom like the rose” by the application 
of fertilizer 

A third and most important similarity of tundra to farmland lies 
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in the unstable condition of the soil As a means of stirring up the 
ground and uprooting plants nothing but the plow can compare with 
the rigors of the arctic climate The violence of heave and throw in 
daily freezing and thaw ing have been commented on by many writers 
Another factor of importance has been brought to light by Johansen 
(1024, p 26) He ascribes the bare spots on the tundra largely to dis¬ 
turbance by running water from melting snow and to slumping away 
of the ground after melting of ground ice The plants which remain 
are those which happen to be favorably situated to escape such acci¬ 
dents Thus tundra and field are alike m that on neither is vegetation 
allowed to grow for long before it is uprooted and destroyed 

If undisturbed the ruderal associations of cultivated fields and new 
ground soon pass into definite old field associations characteristic of 
the particular vegetation province concerned, white birches m New 
England, pines m the southern coastal plain It is only by repeated 
plowing that the ruderal stage is maintained In the north the neces¬ 
sary disturbance is supplied by Nature herself 

On account of the vicissitudes of freezing and thawing adjacent 
patches of tundra may be of very different age While freshly denuded 
areas are conspicuous, as the years pass they gradually fade into the 
general tundra thereby introducing another element into the con¬ 
fusion of an explorer without detailed knowledge of the history of 
the areas observed 

HOMOLOGIES OF ARCTIC HEATH AND BOG 

In a field the open stage wherein the soil is still largely unoccupied, 
which is comparable with the fellfield of the North, quickly passes 
into a closed “association” in which competition is keen and destruc¬ 
tive as every gardener knows In the extreme high arctic this open 
Btage is permanent and succession does not go beyond the fell field 

In more favorable localities the vegetation spreads out and occupies 
the whole ground forming heath or bog These are homologous with 
the second stage in the revegetation of a field In the field the vegeta¬ 
tion of this second stage may be even more erratic in composition 
than m the initial stage because the first pioneers consist exclusively 
of the species able to come up at once and they may arrive well 
ahead of the general weed population. In parts of the coastal plain 
for example, crab-grass, Synthenama sanguvnalxs, always appears first 
Following this in the second stage is a diverse assemblage made up 
of any one of a number of species or any mixture of them depending 
on the seeds that happen to be most available. 
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Because the ground is covered, the second stage may appear to be 
closed association, but this is a false appearance for such areas lack 
the essential character of truly closed associations in which each 
species present has some special fitness for the conditions of the habi¬ 
tat and all lacking such fitness are excluded by the intensity of the 
competition If the term association as applied to vegetation means 
anything beyond mere physical propinquity it is clear that vegetation 
in this stage does not constitute proper associations at all 

This is the condition of the protean heaths and bogB at Katmai 
wherein the plants did not keep their places and so baffled a would-be 
classifier Lack of the close-drawn competition which determines 
membership m associations higher in the succession explains both 
the apparent lack of habitat preferences m the most characteristic 
species, and of the infinite variation in the composition of the plant 
cover 

It may be needless to adduce further evidence that the tundra is 
in fact in the ruderal condition beyond that with which this essay is 
prefaced, but I shall cite one additional illustration showing how the 
irregularities in the distribution of arctic plants correspond with the 
vagaucs in the occurrence of weeds Thiee Greenland nunataks have 
been descnbcd by Warming (1888, p 84-80) Their combined flora 
numbered 54 vascular plants, but no more than 27 occurred on any 
one of the three, and only two species were common to all three 
mountains Clearly most of the 54 species, if once established, would 
thrive on any of these nunataks The explanation here, as in the field, 
is that the flora of each is due to the accidents of immigration rather 
that to special fitness, and that colonization has not been completed 

The essentially unstable ecological condition of the tundra thus 
runs into and fits in with the instability of a higher order discussed 
above, namely the flonstio irregularities which suggest that active 
migration of arctic species is still in full swing 

WEEDS NATIVE TO THE ARCTIC 

I have said also that the ruderal character of arctic vegetation is 
flonstic as well as ecologio. There is no time here to go into such an 
analysis of the arctic flora as would be necessary adequately to de¬ 
velop that fact A bnef summary with a few examples will illustrate 
my point 

The usual conception of arctic plants is that when they come south 
at all they are confined to high mountains It will probably surprise 
many to learn that there are fewer species native above the arotic 
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circle which in their southern extensions are confined to alpine situ¬ 
ations than of those which we know as weeds of cultivated ground 
Long ago Hooker (1861, p 277) pointed out 

"Of the plants found north of the arctic circle very few are absolutely or 
almost confined to frigid latitudes (only 60 out of 762 are so), the remainder, 
so far as their southern distribution is concerned, may bo referred to two 
classes, one consisting of plants widely diffused over the plains of northern 
Europe, Asia, and America of which there are upwards of 500, the other of 
plants more or less confined to the alps of these countries, and still more 
southern regions of which there are only about 200 ” 

To illustrate I cite a few familiar plants of fields and other new 
habitats which are native to the arctic, though some of them have 
come to us only as introductions fi om northern Europe In this con¬ 
nection Porsild’s (1932) paper on Alien plants and apophytes of Green¬ 
land is most instructive 

One of the worst of our weed invaders from Europe is sheep sorrel, 
Rumex aceioseUa This is native in Greenland and is abundant m the 
untouched natural vegetation as far north as Disco, Lat 70° Dr 
C O Erlan&on tells me that the Greenland plant is in all respects 
closely similar to our weed 4 

Toad rush, Juncus bufomus, a cosmopolitan weed which with us 
frequents roadsides and other open places, goes far north reaching 
67° 49' in Greenland, occurring there "in places which preclude human 
introduction ” (Porsild, 1932 ) 

Horsetail, Equisetum arvense, which though unable to compete with 
more rapidly reproducing annual herbs for the occupation of cul¬ 
tivated fields, is fundamentally similar to a weed in that it is confined 
to new ground and is supplanted whenever species beyond the pioneer 
stage can take hold With us it is restricted to such places as sand 
bars and road embankments. At Katmai it dominated the ashfiats 
for a time after the eruption, coming through ash blankets too thick 
for other plants to penetrate It goes to the far north reaching Spits¬ 
bergen and the north coast of Greenland, Lat 83° 

Chickweed, Stellana media, one of the most widespread and ubi¬ 
quitous of weeds occurs generally in arctic as well as temperate coun¬ 
tries In Greenland it enters natural vegetation uninfluenced by hu¬ 
man occupancy, yet it is considered certainly introduced In arctio 
Norway, however, it is believed primeval (Jesson and Lind 1923, 
Holmboe, 1906) Its ability to enter the native vegetation of the arctic 

4 Thu does not aecord with Poraild's publiehed accounts Erlanson, however, is 
more familiar with the temperate plant than U Poraild 
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really gives clearer testimony as to the ruderal character of that 
vegetation than if it were native ThiB is clear from a consideration 
of its habitats with us Here it is strictly an ephemeral weed unable to 
hold on in any permanent stabilized plant cover 

Rhode Island bent grass, Agroslis canina, n> native to the arctic 
Archipelago, Gieenland, and arctic Europe—but not at all to Rhode 
Island 

Similarly, Kentucky bluegrass, which as detailed above goes to 
the far north, is not believed to be indigenous m the northeastern 
United States H M Raup (1934) discovered, however, that it grows 
in extensive pure stands in the subarctic meadows of the Mackenzie 
Our common winter cress, Barbarea vulgaru, likewise is native from 
Lake Superior northwestward into Alaska and Arctic Europe, but 
comes to us here as an introduced weed 

Planlago lanceolata is given by the Canadian Arctic Expedition 
(Johansen, 1924, p 41 C ) as ono of the characteristic plants of the 
uninhabited Amcncan aictic coast It is also m arctic Europe where, 
howe\er, Norman regards it as introduced Hereabout it is one of our 
woist weeds 

Ranunculus aens, one of the commonest introduced weeds m our 
tcintoiy, is native and abundant m Arctic Norway and m South 
Greenland 

Polygonum aviculare, the little smartweed which everywhere edges 
into well-trodden paths in this country, or a close relative (there has 
been a recent redefinition here) is native m arctic Scandinavia, Ice¬ 
land, and Greenland as far north as 70® 

Cardamme pratensts, which m the United States is native north¬ 
ward, but escaped southward, is indigenous throughout Greenland 
up to 76° as well as in Scandinavia 
Yarrow, Achillea millefolium and var nigrescent (Fernald 1925, 
p 269), is common on the tundra of the uninhabited country of the 
Alaska peninsula Whether the native Alaskan plant is the same 
species as ours is disputed, but our common weed is indigenous to 
Scandinavia and Iceland In Greenland it is replaced by the native 
arctic American fuim 

Anthoxanthum odoratum, the swect-smellmg vernal grass which 
comes up in waste places everywhere hereabout, is common in Scan¬ 
dinavia, Iceland, and South Greenland In the latter place, however, 
it is believed to have been introduced by the old Norse colonists. 

Epilobium angustxfohum, the fireweed whose ephemeral character 
m this region is attested by its common name, is one of the most 
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characteristic of arctic plants, occurring in all low arctic districts and 
ascending to 70° in Greenland 

CONCLUSION 

In short every feature of arctic vegetation, the anomalies m the 
geographical distribution of arctic species, the occurrence of many 
species in all Borts of habitats, and their apparent indifference to the 
diverse conditions thereof, the lack of definiteness to the composition 
of the plant cover in any particular habitat, the physical instability 
of the ground itself, the general ruderal character of arctic vegetation, 
the large number of our weeds which are native to the arctic—all 
these testify to an instability m arctic vegetation very different from 
the relatively stable plant formations of the temperate zone 

Each of the items contnbuting to the belief that arctic vegetation 
remains in a state of flux goes to indicate that the plants of the arctic, 
individually and collectively, arc &till far from equilibrium with their 
environment This conclusion has fai-reaching consequences 

First, combined with the demonstrated active migration of the 
Alaskan forest into the arctic, it gives definite support to the sup¬ 
position that vegetation there has not yet recovered from the glacial 
penod but is still in process of active readjustment 

Second, a science of arctic ecology cannot bo built up on the as¬ 
sumption that the place and mode of occurrence of a plant give re¬ 
liable indications of its optimum habitat As this is one of the central 
theses upon which the ecology of the temperate zone has been built 
up, it is clear that arctic ecology must be worked out on an entirely 
different basis 

If the study of arctic ecology be approached from a dynamiojrather 
than from a static and merely descriptive point of view, if instead of 
attempting to fit arctic vegetation mto a supposedly stable climate, 
we try to work out the great movements of vegetation that are in 
progress, there lies open to the investigator a nch field which bids 
fair to throw much light on many features of our environment and 
its history that have an importance far beyond the immediate prob¬ 
lems concerned 
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PHYSICAL GEOGRAPHY —Saline peat profiles of Puerto Rico 1 
A P Dachnowski-Stokes and Ray C Roberto, Bureau of 
Chemistry and Soils 

The source of organic matter found m salt and brackish waters of 
the sea and the question of its abundance, specific nature, and func¬ 
tion either m relation to the nutrition of marme bacterial and animal 
life, to the formation of coal, oil, and petroleum, or to practical agri¬ 
culture, presents a number of highly important problems Much in¬ 
formation has been published showing the development of swamp 
forests of mangrove and other halophytie plant communities, but 
the most significant results of vegetation at work, namely, the char¬ 
acteristic features of organic accumulations and the phases bearing 
upon past conditions, have scarcely been considered 

The opportunity for the following article arose through field work 
earned on m Puerto Rico in connection with a survey for the U, 8. 

> Received February 0,1038, 
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Bureau of Chemistry and Soils with the cooperation of Dr J A. 
Bonnet, Chief of the Soils Division, of the Insular Experiment Sta¬ 
tion of Puerto Rico Vertical cross sections believed to be representa¬ 
tive of coastal swamps and salt marshes m northern and eastern 
paits of the island were collected by the junior author and the Sta¬ 
tion’s surveyors The former also made the determinations of soluble 
salts contained in the samples 1 The descriptions of the peat profiles 
and the general discussion regarding them were contributed by the 
senior author A specific aim has been that of basing the study upon 
the point of view set forth m a recent book dealing with a new system 
of classifying American peat deposits 8 

Puerto Rico is an island well within the tropical zone in the At¬ 
lantic waters It is approximately 182 km (113 miles) long and 66 
km (41 miles) wide and includes an area of about 8,900 square kilo¬ 
meters (3,425 square miles) The island is largely mountainous and 
primarily of volcanic origin It has been dosenbed as a portion of a 
chain of mountains under water, the summits of which reach an alti¬ 
tude of 1,350 m (4,429 feet) Other summits of the range form the 
other islands which with Puerto Rico make up the group known as 
the Greater Antilles A scientific survey of the region is in progress 
by cooperating institutions Studies on the geology and physiography 
of Puerto Rico will be found in tho publications issued by the New 
York Academy of Sciences 4 and the New York Botanical Garden 1 
A valuable descriptive account of the plant ecology of Puerto Rico 
and certain phytogeographic relations of the vegetation have been 
given by Gleason and Cook, 1 while information as to tho climate and 
soil& of the island may be obtained from tho reports of the United 
States Weather Buieau and the Bureau of Chemistry and Soils 7 

CHARACTERISTICS OF MANGROVE PEAT 

On the coastal plain of the east side of the island are found num¬ 
erous parcels of tidal mangrove swamps that grow m the water of 
the open bays and the open ocean where wave action is characteristic 
of the more exposed shores The red mangrove (Rhuophora mangle 

1 The authors are indebted to Mr E H Bailey of thta Bureau for the hydrogen- 
ion determinations on the air-dned samples 

* Dachnowski-Stokes, A P, and Auer, V American peat deposits In Handbueh 
der Moorkunde, toI 7 Gebr Borntraeger, Berlin 1933 
4 Set Burr Puerto Rico I—VI 1933-1933 

i Button, N L and Wolcott, G N Puerto Rteo and the Virgin Islands Nat¬ 
uralists' guide to Americas, 700-705 1936 
1 Sci Burr Puerto Rico VII 1937 

T Dobset, C W , Misuse L, and Caine T A Soil Survey from Arettbo to Pones, 
?. B. Field Oper Bureau Soils, 1903 793-839 1908 
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L) is usually the pioneer species This characteristic shrubby ever¬ 
green tree is widely distributed on tropical coasts and is the first to 
appear m the open water offshore It extends farthest into salt water 
where it makes a dense growth and builds up islands of peat that 
are occupied by it alone Colomes of impenetrable thickets, separated 
by tortuous channels of tidal salt water, push steadily seaward the 
margin of the swamp, gradually forming broad expanses that extend 
over hundreds of acres and are related chiefly to the gradient of the 
shore, Rhape of the sea floor, and the depth of salt water 

In the formation of new peat land the prominent adaptations! 
peculiarities of the red mangrove are the specialized roots that arise 
from branches, grow down vertically as an interlacing tangle of stout 
pithy roots and together with numerous fine rootlets become anchored 
in the underlymg soil This dense network of roots and rootlets re¬ 
tards greatly the movement of sea water, it retains any decaying 
fallen leaven and twigs of the trees and any suspended organic matter 
and floating pat tides of silt or clay that may be earned by the water 
Thus a type of poat profile is developed bnnging ultimately the level 
of the layer to that of high tide 

Emenada Honda type In vertical cross section this type of profile 
represents one continuous layer of mangrove peat The charactenstics 
stated below were observed on a monolithic sample collected about 
2 km east of Ensenada Honda It illustrates the development of a 
long coastal area of peat facing the waters of the ocean and connected 
with mangrove swamps most of which arc under salt water and ex¬ 
tend from the coast to the foothills The morphological features of 
the profile may be described as follows 

Mangrove peat 0 to 101 6 cm brown to reddish-brown, coarse but firm 
fibrous peat, consisting chiefly of a porous, interlacing network of fine rootlets, 
yellowish-brown in color, brittle when dry, crumbling into small particles 
Embedded in the tangle of rootlets are relatively small quantities of dark 
colored, finely divided organic sediments earned by tides and waves of sea 
water A prominent feature is considerable amounts of stout roots of man¬ 
grove, the pith of which is in varying states of decomposition The whole 
profile section is indistinctly differentiated, free from woody fragments and 

S lant remains of secondary species, contains little mineral matenal, and is 
ut feebly altered by soil making processes, it is the product of the roots 
and rootlets from a pure Btand of mangrove Soluble salts are present in the 
entire profile m amounts ranging between 3 and 5$ per cent and the reaction 
of the air-dned matenal is strongly acid (pH 4 3-4 6) The thickness of the 
layer vanes in places from 1 to lj ra and rests abruptly on ooarae white 
sand of unknown depth 

Many of the coastal mangrove swamps are cut for charcoal and 
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fuel, and serve as an important source of income. They re-establish 
themselves easily under natural conditions and should be used along 
newly built embankments as a means of preventing the wash of 
waves and undermining 

FEAT PROFILE FORMATION IN LAGOONB 

On the north shore of Puerto Rico there are many places that are 
free from effective wind and wave action, but where salt Water flows 
inland by tidal movement and produces saline conditions The shel¬ 
tered bays, estuaries, and great lagoons east of San Juan are of this 
nature The shallow sea waters favor deposition of organic ooze, over 
and around which grows a halophytic vegetation showing transitions 
from saline to brackish waters and a succession of plant communities 
from shore lines fringed with littoral swamp forest of mangroves to 
marshes of cattail, rushes, and sawgrass toward the landward Bide 
The mangrove swamps occur m strips bordering on quiet salt water 
in direct connection with the sea 

In general several species of mangrove compose the swamp forest 
Of these the great bulk are red mangrove and to a less extent the 
black mangrove ( Atncenma mtida L) Other species such as Tjagun- 
culana racemosa and Conocarpua erectua, with an undergrowth of 
smaller shrubs and herbaceous plants are relatively more abundant 
landward The presence of secondary species generally mdicatos an 
interference with the penetration of tidal salt water and the tendency 
of rains or fresh water streams to dilute periodically the salinity of 
the groundwater. 

Along the shore at sufficient depths to preclude agitation by cur¬ 
rents and waves, the bottom is covered with soft, black organic ooze 
The formation of this residue appears to be partly a result of the ac¬ 
tion of bacteria m the salt water By decomposing the remains of 
manne plants and animals a layer is formed that can be designated as 
sedimentary peat because of its similarity in origin and probably m 
chemical composition' to the sedimentary peat found m fresh water 
lakes and ponds. The thickness of the manne layer vanes consider¬ 
ably but m some protected localities the mud-like residue is present 
m great abundance. Its decomposition is sufficiently slow to indicate 
that the constituents are altered anaerobically to a very small extent 
after their deposition The vanous processes that might produce such 
beds of fine organic matenal, and preserve them as manne sediments, 

' Trask, P D, and Hamuar, H E Some relation of the organic conetttuenU of 
tedmente to the formation of petroleum. Abstract ut this Journal 33.508 1933. 
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have not received much consideration as yet. Some significant con¬ 
clusions, however, may be drawn from the fact that the content of 
organic matter is consistently large and that its deposition is under 
saline conditions below effective wave action For purposes of com¬ 
parison the following profile is of interest 

Martin Pefla type The chief disting ui s hing feature of this profile 
is the fact that it is composed of two layers, markedly different m 
texture and composition It consists typically of a surface layer of 
fibrous mangrove peat and an underlying layer of marine sedimentary 
peat The profile was collected about 1J km east of Martin Pefla 
railroad station from an area of mangrove swamp that represents an 
old channel-like depression and connected at one time Lake San Jose 
with the Harbor of San Juan Much of the swamp forest has been 
cut-over for fuel, its surface is under water at sea level, and the en¬ 
trance of tide water causes saline conditions some distance m the in¬ 
terior portion A detailed study of the profile brings out the following 

Mangrove peat 0 to 28 cm , thin surface cover of black, sticky organic tidal 
ooze containing an occasional mollusk shell, the sediment vanes in thickness 
from 5 mm to 1 5 cm Below it ib reddish-brown, coarsely fibrous, matted 
mangiove peat which consists of a tangle of yellowish colored fine rootlets 
and largo reddish-brown pithy aenal and lateral roots of mangrove (species 
of tthuophoia and Amcennta) embedded m black, finely divided organic resi¬ 
due The matenal contains about 3 per cent of soluble salts and has a mod¬ 
erately acid reaction (pH 5 6) 

28 to 61 cm , finely fibered, very dark brown to mottled, more or less 
firm mangrove peat, it consists of a large proportion of black organic residue 
held in a meshwork of fine yellowish rootlets and is penetrated by a few 
stout, branching pithy roots m varying states of decomposition Tho material 
is saline and acid (pH 5 1) 

Sedimentary peat 01 to 92 cm . grayish-black, soft, oozy mixture com¬ 
posed chiefly of organic residue of tne size of colloidal particles, together with 
gray colored fine rootlets The layer is penetrated by a few pitny roots of 
mangrove, it becomes dense and hard when dry and breaks with smooth 
fractures The content of soluble salts vanes between 3 and 3} per cent and 
the reaction is moderately acid (pH 5 6) 

At a depth ranging from 1 to 1§ m, the underlying mineral soil is bluish 
green to gray plastic clay 

SALINIZATION 07 A PEAT ABBA 

On the coastal shore of the island, between Arecibo and Barceloneta 
a line of consolidated sand dunes and limestone hills form a pro¬ 
nounced ndge It separates from the near-by ocean an extensive 
level marsh nearly 13 km. long and from 1 to 1$ km wide, known 
locally as Cafio Tiburones. The natural outlet of the marsh is at the 
western end but numerous ditches and canals untended to dram it 
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have facilitated the entrance of salt water Much of the surface of 
the marsh is at or below Bea level and the natural vegetation indicates 
that in some places it is influenced by the denser salt water while 
in other parts the soil water is brackish or nearly fresh because of 
its slow diffusion 

Where the vegetation is still m a natural condition, Cook and Glea¬ 
son* report that it consists of almost pure stands of cattail (Typha 
angustijolia L) and sawgiass (Marumi jamaiceruis [Crantz] Brit¬ 
ton), while at wider intervals are smull patches of reed (Phragmites 
communis L ) and isolated thickets of shrubs The vegetation changes 
more or less abruptly toward the western end into continuous masses 
of ferns (Acrostichum aureum L ) and still farther west into mangrove 
swamps where the salinity is increased by the entrance of the tides 

Ecologists are still uninformed as to the details of the origin and 
history of this marsh The evidence of tho surface vegetation as to 
the factors that operated during past periods is very slight, and there 
is reason to believe that the development of the maish might be due 
perhaps to a progressive submergence of the coast Since the compo¬ 
sition and appearance of any vertical peat section depends pumarily 
on the plant remains caused by a preponderance of species and by 
the successional tiends of the vegetation, a detailed study of a profile 
should reveal any changes in natural conditions 

Cafio Tiburonea type The profile described below was collected 
from the eastern part of the Caflo Tiburoncs marsh, about 15 km 
east of Arccibo Its distinguishing features display two layers of peat 
m a reversed sequence of which the lower material is coarsely fibrous 
peat, developed under marsh conditions influenced by brackish wa¬ 
ter, while the upper layer is markedly dense and heavy m texture 
and represents conditions of nearly fresh water and a rising water 
level 

Sedimentary murk 0 to 20 cm , under cultivation, the material at the 
surface develops a black, granular muck, more or less mineralizod, it contains 
bits of fine rootlets from crops (sugar cane) and shows channels of burrowing 
insects and worms Downward it continues into sticky plastic sedimentary 
peat of heavy texture, dense, compact and hard when dry, tending to break 
into angular cloddy aggregates that later disintegrate into loose granules 
The cultivated material is neutral in reaction (pH 7 3) 

Tide peat 26 to 58 cm , black, stringy fibrous peat consisting mainly of 
soft, partly decomposed vertical stems and the rootstooks of tule (Scirpus 
sp, Eleochans sp and others), embedded in sticky plastic organic residue 
derived from secondary herbaceous plants The material contains very small 

1 Cook, M T, and Gleason, H A Ecological survey of thg flora of Puerto Rteo 
Journ Dept of Agri P R 12 1-130 IUus 1028 
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amounts of soluble Balts, is slightly acid in reaction (pH 5 0) and shows a 
tendency to compaction and hardening when dry 

58 to 63 cm , band of dark gray clayey mineral material probably due to 
flood waters, it is mottled with black organic residue and channeled ver¬ 
tically with partly decomposed, flattened culms of tule sedgeB (Sctrpua sp), 
the material is moderately saline and acid in reaction 
63 to 90 cm , coarso stnngy-fibrous tule peat, very dark brown to black, 
consisting largely of vertical, partly decomposed, more or less flattened stems 
of tule (Scirpua sp) in a matrix of plastic amorphous organic residue No 
visible alterations have taken place m the material during the period of timo 
it has been buned by the minoral sediments The content of soluble salts is 
fairly high, and the reaction is strongly acid (pH 4 2) 

The thickness of the layer extends to a depth of 1| m below the surface 
and the underlying mineral material is a bluish-gray, plastic clay 

It is apparent that Caflo Tiburones first developed as a marsh 
chaiactciized by fresh or brackibh water in which tall-stemmed rushes 
( Stirpu8 sp ) were dominant and persisted in great abundance as the 
pioneer plant community The profile section also indicates a sudden 
inflow of erosion water that earned with it large quantities of clayey 
bediments Flooding, that may be attributed to a period of very moist 
climatic conditions, 10 or elbe subsidence, appears to have continued 
down to recent times The change brought about a stand of water so 
nearly fresh that aquatic vegetation, forming sedimentary peat, re¬ 
placed the tule marsh The vegetation dominating at tho present 
time is associated m places with saline conditions due to the entrance 
of tide water, but no particular part of it has, as yet, contnbuted to 
the development of fibrous peat 

SUMMARY 

A brief discussion has been given of the more important character¬ 
istic features of three peat profiles that are representative of coastal 
shore conditions of Puerto Rico These profiles from the tropics are 
members of a major group that includes two regional subdivisions, 
namely salt marshes such as exist along the open bays and estuaries 
of northern coastal states, and mangrove swamp forests and tidal 
marbhes of tropical coasts and islands To this maritime group of 
peat land the name halotrophio has been applied, to designate the 
fact that profile development is related to salt water or brackish 
water by the effective activity of plant communities associated in a 
successional trend The peat materials are of a distinctive nature, 
they promise a basis for paleontological correlations and they may 
be significant m indicating the character of source beds of coal and 

11 Reports of Second Conference on Cycles Records of climatic cycles %n peat deposits 
Carnegie Institution Wuhmgton, 56-64 1929 
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oil, accumulating m brackish and salt water, oh or near ocean shore 
conditions. 

PALEOBOTANY — A pine from the Potomac Eocene 1 Edward W 
Berry, Johns Hopkins University 

The Eocene of Maryland and Virginia compnses an older Aquia 
and a younger Nanjemoy formation collectively known as the Pam- 
unkey Group, and the best general account of the geology and con¬ 
tained fauuas is that by Clark and Martin, published m 1901 1 Aside 
from undetermined and probably undeterminable drift wood in these 
marine beds I know of no terrestrial plants having been recorded from 
these deposits except the two nominal varieties of fruits described by 
Hollick in the volume above mentioned, 1 and referred to the form 
genus Carpolithua without any suggestions as to their probable botan¬ 
ical affinity These are said to have come from the Woodstock stage, 
the uppermost of the two stages into which the Nanjemay formation 
was divided It is these same forms in all probability which were 
noted by Ruffin in the last century m one of the earliest American 
papers on fossil plants, 4 since these objects are not of great rarity, 
although no one has attempted to discover their botanical affinity. 

During the past summer Dr W Gardner Lynn of the Johns Hop¬ 
kins University collected an excellently preserved cone of a new spe¬ 
cies of Pinua from an outcrop of the Aquia formation at Belvedere 
Beach on the Virginia bank of the Potomac, near the type locality 
of the Aquia formation This may be appropriately named Pinna 
lynnx n sp and described as far as the material permits as follows 

Pinu8lynnin sp. 

Fig 1 

Cone thoroughly ligmfied and much compressed, somewhat macerated at 
both the apex ana base The part preserved measures 9 5 centimeters in 
length, d 5 centimeters in width, and about 1 5 centimeters m thickness, bo 
that in life it was relatively slender That it was mature is indicated by the 
fact that it must have been shed or blown from the parent tree and was suf¬ 
ficiently dried to have been buoyant enough to have been floated into this 
marine basin of sedimentation The faint impression of the seeds on the cone 
scales and the absence of any traces of seeds also indicates that these had 
already been shed Scales triangular in profile, flat basally and somewhat 
thiokened distad, the rhomboidal face being about 1 2 to 1 5 centimeters 
wide by 7 or 8 millimeters high with a prominent central transverse boss or 

1 Reoeived Deo 16,1633 

1 Cl&bk, W B, and Martin, Q C Md Gaol Survey, Eooena, 1601 

iHoluckJL Idem, p 268, pi 64,figi It, it 

4 Rumr, Edmund Amer Joum Soi 9 127-126 1860. 
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Fig. 1 Pinua lynni Berry X1 Eocene, Belvedere Beach, Va 

umbo crowned with a central conical point, which does not appear to have 
been extended, but may have been abraded before fossilization 

Among the cones of existing North American species, this Eocene form 
shows resemblances m the size and proportions of the cone as a whole and 
of the individual cone scales to the three southeastern species Pinua taeda 
Linn6, Pinua tUioilu Engelmann, and Pinua canboea Morelet I suppose 
that too much reliance cannot be placed on resemblances of what, after all, 
are superficial features, but I give them for what they may be worth That 
these resemblances are really objective is indicated by the fact that if the 
specimen had not actually been dug out of Aqui sediments I should have re¬ 
garded it of Pleistocene age in spite of the fact that the hgmfication is more 
advanced than is usual in material of Pleistocene ago 

Although Pinua is a reasonably ancient geological type and characteristic 
cones are found in this region in the late Lower Cretaceous (Patapsco forma¬ 
tion) as well ns in corresponding horizons in Europe, none have been en¬ 
countered in the middle Atlantic states in the long interval between the Up¬ 
per CretaceouB and the Pleistocene 

Pinua is, of course, present in western North America and on the other 
north temperate continents dunng the Eocene, Oligocene and Miocene, but 
is usually represented by woods or impressions of the foliage and actual 
cones are relatively rare 

Comparisons with described fossil cones afford nothing of pertinent inter¬ 
est I assume, from the character of the cone scales and the resemblance to 
the existing species mentioned above that the present fossil belongs in the 
Pitch pine section of the genus 

The present occurrence is of great interest as it gives a hint at least of the 
character of the vegetation which clothed the shores of this region in early 
Eocene time, its essentially temperate character and the contrast which it 
suggests between this region and that of the shores of the Mississippi Gulf 
embayment where the very extensive known flora contained so many im¬ 
migrants from more southern latitudes 1 

■ Bsaar, E W US Gaol Surrey Prof Paper 1S6 1930 
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PALEOBOTANY — Pliocene m the Cuenca Bonn of Ecuador. 1 Ed¬ 
ward W Berry, Johns Hopkins University 

In 1932 Dr George Sheppard of Guayaquil, Ecuador, transmitted 
to the U S National Museum, a small collection of freshwater in¬ 
vertebrates from two localities near the towns of Bibhan and Paccha 
in the Cuenca Basin of southern Ecuador 

This was described by Marshall and Bowles 2 who enumerated 3 
gastropods and 2 lamelkbranchs—all new, which suggested compari¬ 
sons with the so-called Pebas molluscan fauna fiom eastern Peru' of 
probably Pliocene age 

Recently I received from Dr Roy E Dickerson, Chief Geologist of 
the Atlantic Refining Company, two small collections which he made 
m the Cuenca Basin of Ecuador in 1927 These, although small, are 
of considerable interest The first of these comes from an outcrop on 
the road from Bibhan to Cuenca in the Azogues valley, where there 
is a good exposure of what Wolf many years ago noticed and referred 
to as “Arsemsca de Azogucs ” 4 The exact locality is along the Bibhan- 
Cuenca road on the right side of the Rio Azogues, 16 kilometers south 
of the town of Bibhan and 3 or 4 kilometers above the juncture of the 
southerly flowing Rio Azogues with the northerly flowing Rio Gualua- 
bamba to form the easterly flowing Rio Paute 

The second locality is 3 1 kilometers southeast of Bibhan in the 
Azogues valley and on the left side of the valley The material from 
the latter locality is a compact, somewhat bituminous, neutral gray 
(K m Goldman and Merwin’s color chart for sediments) shale which 
has the appearance of being a devitnficd volcanic ash No tests have 
been made to determine whether or not it is a true bentonite I have 
not found any certainly determined plant fragments m this shale, 
but it does contain numerous cypnnodont fash scales, one of which is 
figured in the present paper One of these is shown in Fig 1 and is 
seen to be nearly circular with concentric growth lines and the usual 
longitudinal grooves on the anterior half It is typically cycloid and 
may represent the same species of fish as that described by White 
(see infra) from the Loja Basin 

The material from the southernmost locality, first mentioned above 
is of two sorts—a whitish or light gray paper shale with plant remains 

1 Received Dee 16.1083 

* Marshall, W B , and Bowlha. E 0 New freehwater MoUueke from Ecuador 
U 8 Natl Mna Proe 82 art 5 1032 

1 For a summary of the literature on Pebas see Gardnvr, J A This Journal 17 
806-800 1027 

4 Wolf, T Vxojm cxerUtficoe por la Repubhca del Bcuador-Rclaoxon de un etaje 
geofnoetxco por la Province dHAtuay, pp 88-86 1870 



APRIL 15, 1934 


BERRT PLIOCENE IN ECUADOR 


185 


and a slightly darker and more silty material with molluscan remains, 
which latter have caused more or less calcareous cementation. 

The molluscan remains comprise a single specimen, doubtfully 
identified with Potamolithoides btbhanus Marshall, 1 and a large num¬ 
ber of specimens of a freshwater gastropod, which Mr Marshall 



Fig 1 Cypnnndont twh scale 
Fig 2 I eaflet of Macrolobium Unu\fol\um Engleturdt 

slates (letter of November 25, 1933) represents a new genus resem¬ 
bling Gyrolonia and other Streptomatulac of the southern United 
States The paper shales contain fish-scales like those from the previ¬ 
ous locality and many fragmental y impressions of plants Only one 
of these is sufficiently complete to permit of identification and this 
proves to bo a leaflet of Macrolobtum tenuifohum Engelhardt* de¬ 
scribed originally from Loja, Ecuador This specimen is shown in 
Fig 2 In this connection it is pertinent to call attention to the small 
cypnnodont fish descnbed by White 7 from the Loja deposits as Cam- 
onellus diurnortmus gen ct sp nov The present scales are somewhat 
larger than White had, but he mentions one specimen which indicated 
a fish twice the size of his complete specimens 

I discussed the Loja flora m 1925 and concluded that it represented 
a late Tertiary, and very probably a Pliocene assemblage, preserved 
m water laid sediments, largely volcanic ashes and at a lower altitude 
than that at which its existing representatives are now found 1 More 

• Marshall and Bowles Op ©it p 4, pi l,fip* 

• Enqmlhabdt, H Abb Senok Naturf Gesell, Bd 19 30, pi 8, fig 17 1805 

T Whit*, E I Ann Mu Nat Hut aer 0,20 510-532 1027 

1 Burry, E W Johns Hopkins University Studies in Geology No 10 70-136, 
Bfig9 f 6pU 1020 
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recently through the kind cooperation of Professor Clodoveo Camon 
of Loja I have received material from a total of 18 localities m the 
Loja Basin scattered from the nudo of Cajanuma at the southern end 
to a locality 6 kilometers north of Loja 

Similar late Tertiary deposits have a considerable areal extent in 
the tributary valleys of the Rio Catamayo east and south of the town 
of Malacatos which is 27 kilometers south of the town of Loja Engel- 
hardt, in the paper already cited, recorded similar plant-bearing ma¬ 
terial from Tablayacu in the valley of the Rio Jubones, north of the 
nudo of Acayana 

The present occurrences m the Cuenca Basin demonstrate the pres¬ 
ence of similar continental deposits a considerable distance farther 
north than was hitherto known, so that now we have actual records 
of the presence of such deposits over a distance of at least 170 kilo¬ 
meters from Bibhan on the north to Malacatos on the south Whether 
all thebe represent the reworked remnants of a smglc great volcanic 
eruption in Pliocene times and whether the resulting sediments once 
formed a continuous deposit is not known Some of the deposits in the 
Loja basin are horizontal and in any event were formerly more exten¬ 
sive than they are now All are undoubtedly of approximately the 
same age The fossil plants m the Loja basin occur at altitudes be¬ 
tween 7000 and 7300 ft, those in the Cuenca basin at an altitude of 
about 8000 ft Both aie now m the tempeiate altitudinal zone, where¬ 
as the fossil plants are mostly meosphytic types of the tropics and 
indicate not only a much lower altitude at the time they were bvmg, 
but also a better distributed rainfall than that of the present m the 
Cuenca and Loja basins 

In considering the correlation of these inter-Andean deposits with 
those of Pebas m eastern Peru, attention should be called to the Plio¬ 
cene fossil plants which have been described from the Rio Aguaytia 
m eastern Peru from beds which are probably a part of the same 
formation os those containing the so-called Pebas molluscan fuana, 
since apparently malacologists never read geological or paleobotamcal 
papers This small but exceedingly interesting flora* seems clearly to 
bo of Pliocene age and contains several species which are also present 
in the Loja Basin 

1 Bi ur\ E W Johns Hopkins University Studies in Geology No 6 103-182, 
pU 1, t 1026 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

ANTHROPOLOGICAL SOCIETY 

The Anthropological Society of Washington at its annual meeting held 
on January 16, 1934, elected the following officers for the ensuing year 
President, Matthew W Spoiling, Vice-president, Frank H H Roberts, 
Jr , Secretary , Frank M Seteler, Treasurer, Henry B Collins, Jr , 
Vice-President of the Washington Academy of Sciences, Matthew W Stir¬ 
ling, Membern of the Board of Managers, Birfn Bonnerjea, George S 
Duncan, Herbert W Kbiegfr, William Duncan Strong 
The following is a report of the membership and activities of the Society 
since the annual meeting held on January 17, 1933 


Membership 

Life members 3 

Active members 40 

Associate members 0 

Honorary members 22 

Corresponding members 22 

Total 00 

Deceased 

Active members 1 

Honorary members 1 

Total 2 

Resigned 

Active members 3 

Associate members 3 

Total 6 

New Members Active 2 


The Society lost through death the following members Honorary Prof 
W H Holmes, ono of the founders of the Society and a past president, 
active Captain Robert It Bennett 

Members elected during the year were Mrs Margaret Welpley and 
the Honorable Dr Pedro M Akcaya, Minister of Venezuela 
The financial statement (Treasurer^ report) is as follows 


Funds invested in Perpetual Building Ass f n $1114 06 

21 shares Washington Sanitary Improvement Co , par value $10 
per share 210 00 

2 shares Washington Sanitary Housing Co, par value $100 per 
share 200 00 

Cash in bank 246 04 

Total $1770 10 

Bills outstanding 


Total $63 76 63 75 


Net Balance $1706 36 


Papers presented before regular meetings of the Society were as follows 
January 17, 1933, 643rd regular meeting, The probable route of DeSoto 
through the Southeastern States, by Dr John R S wanton, ethnologist, Bu¬ 
reau of American Ethnology 
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February 21, 1033, 644th regular meeting, Folk-lore m some languages of 
northern India, by Dr Biren Bonnerjea of the Foreign Mission School, 
Catholic University 

March 21, 1033, 645th rogular meeting, Daily life of the James Bay Cree, 
by Dr JohnM Cooper, Catholic University of America 

Apnl 18, 1033, 646th regular mooting, The cultures of Stone Age Man in 
the Old World, by L Lorne Wedlock 

October 17, 1033, 647th regular meeting, Notes on southeastern aboriginal 
history, by Dr JonN R Sw anton, ethnologist, Bureau of American Eth¬ 
nology 

November 21, 1033, 648th regular meeting, Ktltgion of the eastern Cree, 
by Dr John M Cooper, Catholic University of America 
The regular December meeting was cancelled by the Board of Managers 
All regular meetings wore hold in room 43 of the new National Museum 

Frank H H Roberts J r Secretary 


GEOLOGICAL SOCIETY 
506ih meeting 

The 506th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Oct 25,1033, President C N Fenner presiding 
Informal communication —W H Bradley presented graphs showing the 
existence of a 10 year cycle in the growth rings of sihcified coniferous wood 
from tho upper part of the Green River formation (Eocene) of Wyoming 
It sooms probable that this cyclic growth is to be correlated with the cycle 
of sun spot numbers though it may well have been modified by other factors 
Discussed by Mr F E Mattites 

Progiam Chab B Hunt Tertiary strurtuial history of parts of north¬ 
western New Mexico —The structural deformation of the southern San Juan 
Basin, New Mexico, is closely related to important nearby uplifts These up¬ 
lifts are The Zuru Mountains, an asymmetric anticline with steep west 
flank, Mesa Lucero, a broad gentle dome abruptly faulted down on the east 
side, Handia Mountain, a block mountain, tilted east and downfaulted on 
the west, and the Nacimiento Range, an asymmetric anticline with local 
reverse faulting along the steep west flank 
Several groups of rocks in the region contribute to determining the se¬ 
quence and age of the deformation The earliest are Cretaceous sedimentary 
formations which comprise most of the surface rocks The porphyntic lavas 
erupted by the Mount Taylor volcano overlie tho northward tilted and 
folded Cretaceous, and wore followed slightly later by sheet basalts erupted 
on erosion surfaces around Mount Taylor The fluviatile Santa Fe formation 
of this region was apparently deposited in the topographic depression that 
resulted from the down faulting of the graben between Mesa Lucero and 
Sandia Mountain The deepest part of the depression was probably near the 
present Rio Grande, and successively younger beds overlapped the sides of 
the subsiding trough Random collections of vertebrate fossils indicate late 
Miocene and Pliocene age, but the Santa Fe locally overlaps erosion surfaces 
only 100 feet above arroyo bottoms and only 50 feet above flood plains in 
which the arroyos are incised Accordingly, some of the youngest Santa Fe 
beds may be younger than Pliocene The sheet basalts around Mount Tay- 
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lor seem to be about the same age as the lover part of the Santa Fe, and the 
Mount Taylor eruptions are therefore probably middle or late Miocene 

The deposition of the Santa Fe followed all except the veiy latest block 
faulting in the graben The faulting had therefore mostly taken place before 
late Miocene but oontinued into the Pliocene The northwaid biting and 
associated folding of the southern San Juan Basin involved the early Eocene 
Wasatch formation but had occurred before the eruptions of Mount Taylor 
Tho deformation was produced by tho uplifts of the Zum and Lucero regions 
which can, therefore, be limited as post-early Eocene and pre-lato Miocene 
There is stratigraphic evidenco that Sand i a Mountain was formed contem¬ 
poraneously with tho graben faulting Tho Santa Fo is involved in the latest 
movements at the north base of the mountain the same as farther east 

Tho Nacimiento uplift is post-early Eocene for the Wasatch is turned up 
Bteeply along the west flank The presence along the range of undisturbed 
erosion surfaces at roughly the same elevation above present drainage as the 
basalt-covered surfaces around Mount Taylor indicates that the Nacimiento 
Range is pro-basalt m age Romok has reported that tho Santa Fe ib mvolved 
in the Nacimiento uplift There is a transition zone a few miles wide at the 
south tip of the uplift and north edge of tho graben, and late movements of 
bloek faulting in this transition zone involve the Santa Fe as they do farther 
south m the graben But so far as now known the Santa Fo is not involved in 
the uplifting The fact that tho Santa Fe locally rests on only slightly dis¬ 
turbed erosion surfaces sloping from the Nacimiento is confirmatory evi¬ 
dence that the uplift is pre-Santa Fo Its date therefore is probably post- 
early Eocene and pre-late Miocene (Author’s abstract) 

Discussed by Messrs Sears, G R Mansfield, Trask, Rubey, and 
C S Ross 

C P Ross and Charles Milton Stratiqraphic correlation by heavy mtn- 
et aZs in Paleozoic beds in Idaho —In order to assist in the stratigraphio corre¬ 
lation of the different Paleozoic formations in the Bay Horso region, Idaho, 
a study was made of the heavy minoral content of 46 specimens from thiB 
and neighboring areas The specimens were not collected with this purpose 
in mind and a number wore unsuited to it All the rocks studied were thor¬ 
oughly cemented, largely recrystallized and metamorphosed to a greater or 
less extent Some had undergone intense contact metamorphism Many 
contained abundant flaky carbonaceous and argillaceous material In spite 
of these disadvantages the results are sufficiently disbnetive and consistent 
to have suggestive valuo in correlation The principal question was as to the 
correlation of certain contact metamorphosed beds in tne western part of the 
Bayhorse region Eliminating from consideration minerals of probable syn- 
gonetio origin, the detntal heavy minerals m these beds accord closely with 
those in beds of known Carboniferous age m the Hailey quadrangle and are 
quite different from the assemblages of detntal heavy minerals found m 
any of the older rocks studied This fact accords with other evidence and the 
conclusion is regarded with confidence Other distinctions can be made on 
the basis of differences m the assemblages obtained from different rocks but 
these are somewhat less positive 

In general, the results of the study indicate that even m sedimentary 
rooks poorly adapted to it by reason of induration and metamorphism the 
investigation of the content of detntal heavy minerals may yield information 
of value (Authors’ abstract ) 

Discussed by Messrs Fenner and Ferguson 
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Eugene Callaghan Some aspects of the geology of the Cascade Range in 
Oregon —The results of field work in the Cascade Range south of Mount 
Hood during two seasons—one of which was under the direction of Prof 
A F Buddington—as well as the data published by other workers, permit 
a few generalisations concerning some of the geological features of tnu large 
region of volcanic rocks In a certain sense the Cascade Range is the dis¬ 
sected western margin of the large plateau-hko area of dominantly volcanic 
rocks m the northwestern part of the United States This is particularly 
true of the range in California and in the southernmost part of Oregon, but 
farther north topographic features, distribution of rock types, and linear ele¬ 
ments appear which distinguish the Cascade Range from adjacent physical 
divisions 

For the geologio description it is convenient to divide the range Bouth 
of Mount Hood into two parts, to which the terms Western Cascades and 
High Cascades are applied This is largely on the basis of a pronounced un¬ 
conformity in the stratigraphic sequence of lavas and consequent topograph¬ 
ic differences The High Cascades is the easternmost belt and is charac¬ 
terized by rolling upland, partly or wholly preserved volcanic surfaces, and 
volcanic cones in various states of preservation The Western Cascades is 
characterized by deep dissection, lack of preserved uplands, and long ndges 
sloping toward the major drainage lines 
The rocks of the High Casoades are greatly varied, but the western mar¬ 
gin of the area is composed chiefly of olivine basalt whioh extends m long 
tongues down valleys in the Western Cascades Ihe largo cones appear 
to consist chiefly of hyporsthene andesite The lower limit of age of the rooks 
of the High Cascades is not known, but they are believed to be largoly of 
Pliocene and Pleistocene age They have not been deformed appreciably 
The older rocks of the Western Cascades are divided into two groups on 
the bams of dominant rock type and associated structural features One 
group is characterized by black glass-beanng lavas which are chiefly andes¬ 
ites but contain some basalt These occur in two areas along the western 
margin of the Western Cascades—one in the Rogue River Valley area and 
the other along the east side of the Willamette Valloy In most places those 
rocks dip to the east or northeast Those m the Rogue River area range in 
age from Eocene to middle Miocene The second group occupios the re¬ 
mainder of the Western Cascades and is characterized by labradonte andes¬ 
ite, but contains many othor varieties Because these flows are heterogene¬ 
ous, deformation structures cannot bo readily ascertained but both warp¬ 
ing and faulting have been noted These rocks are younger than most of 
the black lavas but are believed to be largely of Miocene age 
Linear elements of the Cascades include the elongate outline of the range 
as a whole, a line of quicksilver deposits on the western margin between 
Black Butte and Rogue River, a line of complex sulphide mineral deposits 
which coincide for the greater part of its length with a line of stocks, dikes, 
and plugs of porphyntic dionte and granodionte extending almost through 
the oenter of the Western Cascades, and the belt of volcanic cones m various 
states of preservation extending throughout the High Cascades 
The ten mineralized areas have a recorded production of approximately 
$1,000,000, almost entirely in gold from the oxidized portions of sulphide 
veins In the unoxidised condition these veins are characterized by sphaler¬ 
ite, galena, chalcopynte, and pynte Tetrahednte, boumomte, and arseno- 
pynte occur in some veins Quartz is the chid! gangue mineral, but many 



APBIL 15, 1034 


PROCEEDINGS GEOLOGICAL SOCIETY 


101 


others occur—including johannaemte, a new manganese mineral described 
by Mr SohaQer Some evidence of areal zoning of mineralisation was found 
(Author's abstract ) 

507th meeting 

The 507th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Nov 8, 1033, President C N Fenner presiding 

Informal communications — Parker Trask reported on two publications 
of the results of the German Atlantic Expedition of the Meteor in 1025 to 
1027 The expedition studied all features of the Atlantic Ocean between 
latitudes 20° N to 60° S The publications of tho Expedition are expected 
to provide the greatest advance in oceanography since the Challenger Ex¬ 
pedition One of the reports by H Wattenberg is a comprehensive treatise 
on the calcium carbonate and carbon dioxide content of the sea water It 
oontains many tables relating to the factors influencing the solubilities of 
these substances in the sea water Maps are presented to show that the 
saturation of the surface water with calcium carbonate increases from 100 
per cent in the southern part of the South Atlantic to 150 per eent at the 
equator The water below a depth of 100 fathoms is reported to be between 
00 and 100 per cent saturated with calcium carbonate The influence of boron 
is ignored in the computation of these figures If they are corrected for boron, 
they become about 50 per cent greater for surface water, but not much 
greater for subsurface water which has a lower pH The second report by 
Wust discusses the circulation of the bottom water It contains many tables 
and mapB among which is one emphasizing tho northward drift of Antarctic 
water at the bottom of tho Atlantic 

Discussed by Mr Bradley 

A R Barwick exhibited a specimen of Cuculea gigantea from the lower 
Eoceno Aquia formation collected at Fort Washington which contained a 
pearl-like growth 

Program Charles B Rfad and Roland W Brown Genus Tempakya 
in western North America —The fossil ferns called Tempakya differ from the 
common modern ferns m having a trunk known as a “false stem ” Exter¬ 
nally these fossils have the appearance of petrified palm trunks, but trans¬ 
verse sections of well-preserved specimens reveal their true fern nature 
Such sections usually show a number of horseshoe-shaped stems embedded in 
a mass of roots, the latter being fairly uniform in sue, circular in cross-sec¬ 
tion, and smaller than the stems 

The first American Tempshyu came from the Patapsoo formation of Mary¬ 
land and was called Tempskya whitei by Berry in 1911 In 1024, A C Seward 
described a fine specimen collected from sediments of Colorado age in Mon¬ 
tana and called it Tempakya knowltont During the past few years field work 
in southeastern Idaho, west-central Wyoming, and eastern Utah has resulted 
in the collection of much new material which it has been the privilege of the 
authors to study Although the authors are not ready to publish the details 
of this study, enough information has been accumulated to show that these 
collections contain at least two new species of Tempakya Anatomical details 
throw new light on the habits and affinities of the genus It is becoming ap- 

K nt that these Tempskyas may be very helpful m the stratigraphio corre- 
n of the Cretaceous deposits containing them (Authors' abstract) 
Discussed by Messrs Burrs, G R Mansfield, Miser, and Griggs 
J C Reed Gravel-filled basins in the Net Perce National Forest, Idaho — 
The Nes Perce Forest of north central Idaho embraces an area m the Clear- 
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water Mountains m which are at least half a dosen small basins that contain 
auriferous gravel Three of these, those of Elk, Newsome, and Meadow 
Creeks have been examined in some detail The basins studied range in 
length from about 5 to about 10 miles and are about 3 miles wide Each is 
surrounded by a bed-rock divide broken only by the narrow, V-shaped can¬ 
yon of the stream that drams it Where the basins have not been trenched 
during the present erosion cycle, the quiet, meandering streams wandenng 
through them are entirely out of harmony with their actively eroding por¬ 
tions farthor downstream The sediments in the basins probably onco cov¬ 
ered a considerably greater area than at present as is indicated by isolated 
patches of gravel on certain interstream divides 

The size and shape of the basins, and their location in a region where the 
bed rocks offer about the same resistance to erosion, appear to rule out the 
possibility that they were excavated by simple erosion at the headB of cer¬ 
tain streams, whereas farther down their courses, the same streams flowing 
over the same kinds of rocks cut narrow gorges Hut, the basins do appear to 
be at least in part erosional because the floors of the basins extend as benches 
well up into the basins’ tributary valleys except those winch enter from the 
west sides 

The western sides of the basms are straightcr and stcopor than the others 
and in one placer pit, along the western edge of Elk Creek ba&in, Lindgren 
actually observed a vertical fault separating unconsolidated sediments and 
gneiss Large blocks of Columbia lav a, more than a square mile in area, have 
been let down approximately 1000 feet along a fault that still forms a well- 
defined scarp that bounds Meadow Creek basin on the west The basins ap¬ 
pear to be gravel-covered portions of a pediment-like erosion surface cut 
off from their normal outlets by structural movements This pediment- 
hko surface was formed below an older somewhat deformed eroBion surface 
that in this vicinity ranges in altitude botweon 4500 and 8000 feet above sea 
level ( Author'& abstract ) 

Discussed by Messrs Aldan and Bradlm 

H M Eakin An an idental large scale model of diaslrophic action —Levee 
building across old clay-filled basins of cutoff lakos in the Mississippi Valley 
is frequently complicated by shear failure of the foundation, persistent sub¬ 
sidence of embankment materials, and extensive displacement and deforma¬ 
tion of clay formations adjacent to the growing levee In 1931 one of these 
failures at Ward Lake, near Sherard, Mississippi, was studied in detail 
throughout the penod of instability 

Immediately following initial failure of the foundation, profiles were run 
daily over some 25 ranges at right angles with the levee hne and correspond¬ 
ing with the standard 100-foot stations of tho location survey After the first 
few days weekly surveys were substituted and these continued until the 
levee finally becamo stable and was topped out 
In addition to recording topographio changes, about 140 bonngs were 
made on throe selected ranges to determine final underground distribution 
of fill material Also, observations were made covering phenomena of ex¬ 
pansion and compression, of elevation and subsidence, ana horizontal migra¬ 
tion of surface areas, of folding, faulting and mass deformation of the surface 
stratum and of upward migration of clay and local emergence of clays and 
water at the surface The old lake bed at this place is about half a mile across 
The original clays are 15 to more than 75 feet deep, and overhe gntty sands 
and gravels The surface clays are oxidised and somewhat toughened down 
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to lowest water level, some 10 feet below the surface Below this the deeper 
clays are wet, blue, and soft, containing about 15 por cent by weight of wa¬ 
ter 

The first re-adjustment was a general winking of the faulted-off portion 
of the fill from a few inches to about 10 feet on the various ranges, and com¬ 
pensatory uplift along the toe lino of the new fill These movements together 
compnsod a rotation of an elongated body of fill material and underlying 
clay At the ends of this prism transverse faults appeared, with opposite 
differential displacements on the two BideB of a relatively undisturbed axis 
of rotation 

Filling operations from this time onward concentrated on dumping ma¬ 
terial across the fault lino onto the subsiding limb of this rotating prism The 
rotation persisted in this zone throughout subsequent operations Measure¬ 
ment of subsidence was carried on by crow-foot method until it had a- 
mounted to 96 feet and was then discontinued Total subsidence along 
the fault line must have been several hundred feet 

Along the line of initial uplift at the outer margin of the zono of rotation 
thoro appeared, as operations continued, a system of vertical block faults 
The blocks tended at first to spread slightly apart, then all tilted their topB 
back toward the levee so that each rested inclinod upon its neighbor The 
zono as a whole continued to show tension and spreading Eventually clays 
were faulted upward along certain hnes among tho blocks and both clays 
and water appeared at tho surface along these lines 

The next distinctive zono outward from the levee bordering on the zone 
of initial uplift and subsequent spread and clay extrusion was that of the 
outward hmb of tho initial uplift feature This limb moved outward and 
slightly upward without notable deformation It is apparently a neutral 
zono of deformative forces, giving a zone of structural integrity However, 
this zone represented a maximum of horizontal movement and a minimum 
ratio of vertical to horizontal displacement This ratio was about 1 to 10, 
elevation amounting to 25 feet against horizontal movement of about 250 
feet 

Next outside the zone of structural integrity there developed a zone of 
compression, manifest at first in simple flexures of the crust that gradually 
beoame overturned folds and thrust faults Both overthrusts and under¬ 
thrusts developed, but overthrusting was predominant Several grabens 
developed in which a sinking strip of land was overridden from both sides 
and finally buried completely This zone of compression widened by develop¬ 
ment of new flexures at its outer margin Each flexure went through about 
the same history of overturning, faulting, over nding to a position of stabihty 
on the succeeding block and then moving outward with the latter in about 
the same relative position 

Outward beyond the last flexure of the zone of compression was a final 
zone of disturbance, characterized by simple uplift receding from a maximum 
of 2 to 4 feet at the toe of the flexure to zero out 150 to 200 feet beyond 

Beneath the tilting blocks and emergent masses of clay in the zone of 
tension and beneath the deformed surface member m the zone of compres¬ 
sion the days penetrated by borings showed a lack of original structure and 
cohesion, clearly due to flowage In the zone of compression this condition 
was characteristic of the clays from about 10 to 20 feet below the surface 
At the margin of the zone of rotation this condition was found under fill 
at various depths, down to about 55 feet 
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It is plain that the general phenomenon is energized by tho head of new 
fill placed in the embankment ThiB is supportable up to a certain intensity 
by cohesion and friction m the underlying and adjacont clays, part of the 
load being transmitted to adjacent lands by the structural strength of the 
upper member of the clays Shearing stress is thus at zero undor the central 
part of the fill and at maxima noar its margins The development of actual 
shear at one or tho other of the margins of new fill results in rotational sub¬ 
sidence and displacement of underlying clay Subsurface currents in the 
clay are the obvious explanation of the rotation of the fault blocks in the 
zone of initial uplift and tension, the dragging of strips of land over and 
under each other in the zone of compression and the elevation of the land 
surface in the outer zone of simple uplift 

The horizontal oxtent of subsurface Howagc naturally has exceeded surface 
movements in all situations Where surface migration has amounted to 250 
foot, tho increment in cross-section area of lands of the outward zones indi¬ 
cates at least 250 foet additional movement of the underflowing sheet of 
clay 

The phenomena of the Ward Lake occurrence are generally churactenstio 
of Bimilar occurrences at many other old lake sites in the Valley This order¬ 
liness suggests that the general phenomenon is controlled by definite and 
perhaps broadly apphcablo mechanical laws If these laws are sufficiently 
general to apply to diostrophic action on a continental scale it would appear 
that we should be able to identify in the geologic structures of our mountain 
systems the same geneial zones of differential forces and movements, 
namely 1 A zone of subsidence, perhaps manifest as an off shore deep, or 
inland grabon generally parallel with the shore fine or mountain axis 2 A 
zone of modorate uplift, expansion, intrusion and extrusion, 3 A zone of 
moderate deformation and absence of extensive igneous members, 4 A zone 
of compressional folding and faulting with marked overthrusting, under¬ 
thrusting and local grahens, diminishing to overturned folds and finally to 
simple step folds, 5 A plateau region of simple structure, falling off in eleva¬ 
tion approximately with the dip of the youngest beds to finally merge with 
an undisturbed plain ( Author’s abstract) 

Discussed by Messrs C W Wright, Cooke, G R Mansfield, J C 
Read, Rubei, Alden, Hendricks, Barwick, Buttb, Brown, Trask, 
Bradley, and IlEWErr 

508th meeting 

The 508th meeting of the Sooiety was held at the CosmoB Club Novomber 
22, 1933, President C N Fenner presiding 

Program C H Dank and W G Pierce Fossil sink-holes tn Cretaceous 
beds of Prowers County, Colorado —In a small area in sec 6, T 22 S, R 44 
W , Prowers County, Colorado, the exposed Upper Cretaceous rocks record 
the former presence of three sink-holes, between 100 and 200 feet in diameter 
and from 150 to 250 feet apart Collapsed and brecciated masses of the 
Smoky Hill marl member of the Niobrara formation occur in the central 
parts of two of the subsidence areas and collapsed masses of the Hays lime¬ 
stone member of the Niobrara occur in all three These collapsed masses are 
m contact with the upper part of the Carlile shale, which normally underlies 
the Niobrura formation, and is about 200 feet thick Some of the collapsed 
filling has thus dropped 65 feet,—the thickness of the Hays limestone A 
normal fault which may have preceded or accompanied the subsidences ex¬ 
tends northward between them It has a downthrow of perhaps 20 feet to 
the west 
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The sink-holes are attributed to removal of soluble material from the 
Greenhorn limestone, which underlies the Carhle shale, or possibly to re¬ 
moval of soluble salt and gypsum from Permian rocks at greater depths, 
with subsequent natural stoping upward through the overlying rocks The 
solution may have boen first localized and aided by downward watei circu¬ 
lation along the small fault 

The tune of collapse can not be closely dated It took place before the im¬ 
mediately superjacent topography was developed, for the Smoky Hill marl 
does not now crop out within two miles of the sink-holes, from which it has 
evidently been stripped back by erosion The collapse probably occurred at 
some time after the irregular folding and faulting that has in places in 
western Kansas and eastern Colorado deformed the Tertiary sediments 
which form the surface of most of the High Plains This deformation should 
locally, in faulted areas, have allowed downward percolation of ground 
water to soluble horizons {Author s’ abstract) 

Discubsod by Messrs Rice, Miser, Thompson, Turner, McKnioht, 
Johnston, and Meinzer 

Philip B King The Cretaceous of \Vet>l Texas — Mesozoic deposition be¬ 
gan in trans-Pecos Texas in a geosynchne whoso trend cut across that of 
older Paleozoic structural lines In this area, which hes in the western part 
of trans-Pecos Texas, a great thickness of sandstone and finer clastic sedi¬ 
ments was laid down in late Jurassic and early Cretaceous time ThiB was 
followed by the deposition of n great mass of limestone in the geosyncline, 
but to the northeast the beds of equivalent age are thinner, and change first 
to a nentic marly facies, and then to a sandy marginal facies that overlapped 
the Paleozoic rocks The form and dimensions of the limestone mass are 
comparable to the early Paleozoic limestones of the southern Applachian 
geosynchne The hmostones are followed by Upper Cretaceous manno shaly 
beds which puss upward, east of the Jurassic and Ixiwer Cretaceous geo¬ 
synclinal area, into continental beds with an increasing amount ol voloame 
material toward the top That the volcanic material is indicative of the be¬ 
ginning of a period of diastrophism is suggested by its association with con¬ 
glomerates which contain fragments of the older rocks The center of ac¬ 
tivity must have been to the west, however, for the well rounded pebbles 
have probably traveled a great distance from their source Finally, tho 
diastrophio movement culminated at the end of Cretaceous deposition, and 
the rocks northeast of the geosynchne were broadly folded and deeply 
eroded In early Tertiary time, lavas were spread widely over the eroded 
rocks east of the geosynchne, and in places also overlapped the strongly 
folded rocks of the geosynchnol area {Author’s abstract) 

Discussed by Messrs Sears, Hess, and Stephenson 

F E Mattheb Wind-faceted pebbles from the glacial drift of Nantucket — 
A senes of pebbles was exhibited showing successive stages in tho production 
of faceted forms by sand blast action—beginning with a pebble having one 
incipient facet, and leadiug up to typical “dreikanters” and other multi¬ 
faceted forms Cntena were presented for distinguishing wind-cut facets 
from stream-out, glacial, and joint facets The distinctive feature of all 
wind-cut facets is the sharp, clean cut terminal edge at the leeward border 
The windward border is commonly rounded, often grooved Facets cut on 
convexly curved pebbles tend to become nearly plane, sometimes shghtly 
concave On multifaceted pebbles that have had a long and varied eohan 
history nearly all the facets may be bounded by sharp edges in consequence 
of the progressive encroachment of new facets on old ones 
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Stream-cut and glacial facets seldom have sharp, dean edges, as the 
fluvial and glacial processes work rudely, each in its own way Joint facets 
as a rule have sharp edges, but these are m detail ragged and splintery 
Their surfaces, though approximately plane, likewise are in detail rough and 
broken by minute scarps, scales, and other irrogu Unties 

High polish is not an invanable characteristic of wind-faceted pebbles 
Many of the most beautifully faceted pebbles on Nantucket, although well 
preserved, have a dull, mat finish This is due, probably, to their having been 
cut by coarse sand driven by violent gales A finer abrasive, actuated by 
modorabe winds, would doubtless have given them a more perfect, gleaming 
polish 

Wind-faceted pebbles have been found in the glacial deposits of Nan¬ 
tucket, Martha’s Vineyard, and neighboring portions of the main land by 
several observers, notably by Shaler, Gulliver, W M Davis, Woodworth, 
and Bryan, yot there is still uneertainty as to the time when the sand blast 
action prevailed Wind-cut pebbles abound in the hummocky kame moraine 
that covers a large part of Nantucket, but that deposit, having been much 
disturlied by the overriding ice, tiffords no satisfactory clew to the penod of 
eolian activity Much clearer is the evidence presented by the Squam Head 
bluff It shows the wind-cut pebbles in place, in thin layers of gravel associ¬ 
ated with beds of compact sand that are gently flexed and only locally con¬ 
torted These beds, tf) feet in aggregate thickness, are believed to form part 
of an outwash apron that was laid down in front of the continental ice 
sheet They rest on the eroded surface of a body of old, blue gray till, and are 
capped by a thin layer of later, buff colored till, in all probability of Wis¬ 
consin age 

Now it is a notable fact that the pebbles in the sandy beds have the same 
fresh, almost unweathered appearance as those in tho overlying till It seems 
entirely probable, therefore, that the two deposits are essentially contem¬ 
poraneous Indeed, the interpretation that seems best to fit tho facts is that 
the sandy bods were deposited in front of the advancing Wisconsin ice sheet 
and ultimately were ovemddon by it 

All the evidence tends to show that the outwash apron was laid down sub- 
aenally—the ocean level at that time being lowered presumably by reason 
of the storage of water in the ice sheets on tho eontmonts It may be con¬ 
cluded, therefore, that the sandblast action which shaped the pebbles took 

« lace on the bare surface of the outwash plain that Btretched in front of the 
Wisconsin ice sheet while that ice sheet was approaching its maximum ex¬ 
tension Perhaps it was effected by violent anticyclonal winds that were 
generated over tho oxpanse of ice (A uthor’a abstract) 

Discussed by Messrs Alden, F G Wells, Thompson, Stephenson, and 
Fenner 

609th meeting 

The 509th meeting of the Society was held at the Cosmos Club December 
13, 19J I, President C N Fenner presiding Vice-President H G Fer¬ 
guson took the chair dunng the presentation of the presidential address 
Some magmatic problems 

41bt annual meeting 

The 41st annual meeting was held at the Cosmos Club after the adjourn¬ 
ment of the 609th regular meeting, President C N Fenner presiding The 
annual report of the Secretaries was read The treasurer presented his anm ial 
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report showing an excess of assets over liabilities of $1,336 86 on December 
13,1933 The auditing committee reported that books of the Treasurer were 
correct 

The results of the balloting for officers for the ensuing year were as fol¬ 
lows President H G Ferquson, Vue-Prendent* M I Goldman and 
W T Schaller, Treasurer C Wythe Cooke, Secretaries T B Nolan 
and W D Johnston Jr , Membcrs-at-large of the Council G A Cooper, 
L W Currier, W W Rubey, T Stadnichenko, and G Tunell Nominee 
for Vice-President of the Washington Academy of Sciences representing the 
Geologu at Society C N Fenner 

W H Bradley and T B Nolan, Secretaries. 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 
Notes 

New deal m forestry —Privately owned forest lands are to be integrated 
with the national program for conborvation and re-growth of forests, ac¬ 
cording to the recommendations of a conference held under the chairmanship 
of Secretary of Agriculture Wallace This conference brought together 
representatives of the U H Forest Servu e and other public agencies charged 
with the care of forest lands, several groups of professional foresters, the 
U S Chamber of Commerce, and the lumber and timber, pulp and paper, 
and naval stores industries Their report may well be looked upon as almost 
an Emancipation Proclamation for tno industries dependent upon forests 

“Sustained yield forest management” sums up in four words the New 
deal for American forests, the abandonment of forests as mines to be ex¬ 
hausted, the discovery of forests as “farms” to be intelligently cultivated 

The end sought, though stateable in a single simple phrase, “sustained 
yield,” is not so simply attainod Many problems, some inherent in the na¬ 
ture of forests, some economic, some involving the human equation, must 
be solved and their answers reconciled The conference undertook to do this, 
at least in outline, in such a way as to include even the individual farmers' 
timber lots, as well as the huge holdings of pn vale lumber companies and the 
great stato and N ational forests 

The recommendations of the conference are contained in no loss than 46 
sections, beginning with the combating of fire, insects, disease, and other 
natural forces of destruction, and carrying through to suggested sources of 
funds for the prosecution of new lines of research in the forests Outstanding 
suggestions include, consolidation of administration of publicly owned 
forests, elimination of unnecessary competition in marketing between public 
and private forests, vigorous pursuit of the present policy of adding to pub 
he forests by purchase of new lands, adjustment of tax burdens on private 
forest lands to encourage rational rather than forced marketing, federal or¬ 
ganization of credits, increased protection against fire, establishment of 
sound lumber specifications, increased appropriations for administration, 
education, and research 

CW A dismissals and science —The gradual closing up of the operation 
of the Civil Works Administration, which involves the dismissal of 400,000 
employees at the rate of ten per cent a week until May 21, immediately 
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affects the scientific departments of the government as follows The Depart¬ 
ment of Agriculture is reduced from 91,147 employees to 48,000, the Fish¬ 
eries Commission from 2,349 to b50 # the Bureau of Mines from 440 to 225 
In addition, tho Coast and Geodetic Survey must discontinue its supple¬ 
mentary control survey, employing about 15,030 men, the Smithsonian 
Institution its archaeological excavations, employing 1,104, m Florida, 
North Carolina and other places the one exception being the undertaking in 
Shiloh National Park, the Tennessee Valloy Authority a large number of the 
10,588 men at work on improvement projects, the Intenor Department 
1,702 men on sod erosion work, and the Public Health Buroau 29,779 men 
on malana control work, 32,010 on rural sanitation, and 0.572 sealing mines 
to stop water acidity in the Ohio Valley Projects under the Department of 
Agnculture which must be stopped mcludo cattle tick eradication, involving 
0,000 mon, typhus-fover control operated cooperatively with the Fubhc 
Health Service, 17,033 men, citrus canker control in Texas, 88, Dutch elm 
disease control in several Now Englind states, 1,057, phony peach eradica¬ 
tion, 1,112, potato weevil eradication, 211, spotted fever control, 309, 
mosquito pest control, 25,010, ind brown-tail moth control, 5000 

National Park Savue —The name, “National Park Service," was re¬ 
instated and applied to the Office of National Parks, Buddings and Reserva¬ 
tions, by an Act of Congress signtxl by President Roosevi Lr on March 2 
The National Paik Service was originally established m 1910 to correlate 
federal park administration Its scope was oxpanded to include care of 
national buildings and reservations as well, by the consolidation of June 10, 
1933, and its name changed accordingly But the convenience and famili¬ 
al ity of the older and shorter namo, together with a wealth of associations 
in tho minds of many persons famdiar with tho excellent progress of the 
national parks and monuments during tho administrations of tho late 
Stephen T Mai her and of his successor, Houaie M Albright, pre¬ 
vailed to bring about its restoration 

The Nat ion il Park Educational Advisory Board met in Washington, 
D C , on February 20 and 27 The members of the board m attendance were 
Dr II C Humpas, Chairman, Dr W W Atwood, Dr W W Campbell, 
Dr Waldo G Li* land, and Dr Frank R Oastlfr 

Many important problems relative to educational policy were passed 
upon Of particular importance woie reports on historical developments 
presented by chiof historian Verne E Chatelain of the National Park 
Service, and a plan outlining museum development m tho whole national 
park system presented by Ansfl F Hall, chief of the Field Division of 
Education and i orostry of the National Park Service 

Bureau of Plant Industry —The Bureau of Plant Industry, United States 
Department of Agriculture, has issued the first in a senes of publications 
describing types of Amcncan vaneties of vegetables This senes is intended 
to remedy tho lack of generally accepted, authentic, and adequate desonp- 
lions of vegetables vaneties, and to remove the confusion as to just what 
characteristics a given vanoty should possess The work is based on coopera¬ 
tive studies by the Bureau and ceitain state experiment stations and is de¬ 
signed to present the consensus of opinion of the seedsmen, vegetable 
growers, cannon, and horticulturists who are best qualified to judge what 
type should be established as a standard The publication recently issued de- 
Bcnbes tho nine principal vaneties of tomatoes and contains numorous Ulus- 
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trations, some of them id color, showing plants and fruits Similar works on 
cabbage and peas are m press, and others are in preparation 

World veterinary congress —President Roosevflt, Secretary of Agricul¬ 
ture Wallace, and a number of officers of the U S Department of Agricul¬ 
ture will cooperate with other American scientists as hosts to the Twelfth 
International Veterinary Congress, which will meet at the Waldorf-Astoria 
Hotel in New York, August 13 to 18 This is the first time this body has met 
in the United States, previous meetings having been hold m Europe The 
object of the congress is the advancement of the seionec and practice of 
veterinary modicine and surgery Besides the presentation of papers on 
scientific and practical veterinary questions of world scope, the program 
provides for an interchange of opinions and experiences among the dele¬ 
gates 

Franklin D Roosevelt, President of the Umted States, is patron of 
the congress and Henry A Wallace, Secretary of Agriculture, is vice 
patron Prof Dr E Leclainchl, director of the Bureau of Epizootics, 
Pans, France, is president of the permanent committee in chargo of arrange¬ 
ments, and Dr John R Mohler, chief of the Bureau of Animal Industry, 
U S Department of Agriculture, is a vice-president and will present one of 
the principal papers Other Department officials and scientists on the pro¬ 
gram are Dr W E Cotton, Dr A E Wight, Dr M Dorset, Dr M C 
Hall, Dr E C Joss, all of the Bureau of Animal Industry 

News Bkieis 

So strong was the Utah oaithquako of March 12 that it was registered 
on instruments at the U S Coast and Geodetic Survey observatory at 
Cheltenham, Md , which are primarily intended for recording of the mag¬ 
netic field of the earth For ten minutes at the tune of the mam shock the 
magnetic needle wrote a record of the earth tremors and m the iftemoon 
another shock set them m motion for eight minutes 

A new trap developed by W D Reed of the U S Department of Agri¬ 
culture functions efficiently against the cigarette beetle, one of the most de¬ 
structive enemies of stored tobacco 

The first joint meeting of the Institute of Radio Engineers and the Ameri¬ 
can Section of the International Scientific Radio Union has been announced, 
to be held in Washington on Apnl 27 

The Smith-Reed-Russell lecture for March at the School of Medicino, 
George Washington University, was given by Dr John Wheeler, professor 
of ophthalmology in Columbia Umvorsity and director of the ophthalmologi- 
cal Institute Dr Wheeler spoke on Exophthalmos 

In a statement issued on February 22, members of President Roosevelt’s 
Science Advisory Board strongly condemned the oft-repeated declaration 
that “science destroys jobs,” asserting that on tho contrary research opened 
the way to more and pleasantor employment opportunities 

A C W A worker in the Smithsonian Institution library discovered in a 
German book printed within twenty years after Columbus’ death a most 
unconventional description of the great navigator it characterized him as 
big, brave, and sharp-eyed, and said he had a “long, red, frecklod face ” The 
book is now being translated into English 
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The third Arthur lecture was given on the evening of February 20 by 
Dr Charles Q Abbot, secretary of the Smithsonian Institution Dr. Ab¬ 
bot spoke on How the sun warms the earth 

The discovery of an important center of Maya civilisation, bndging a gap 
between Old Empire and New Empire cultures, was announced on February 
24 by the Carnegie Institution of Washington 

“Heavy water" accumulates in willow shoots, apparently through differ¬ 
ential evaporation, researches by the late Dr Edward W Washburn and 
his associate Dr Edgar B Smith of the National Bureau of Standards, 
indicate Their paper was published in Si tence 

The following radio talks were given under the auspices of Science Service, 
over the network of the Columbia Broadcasting System February 28, Dr 
Frank Lorimer, Population trends of Amencan groups, March 7, Dr 
Walter T Swingle, U S Department of Agriculture, New crops for the 
American Sahara 

Personal Items 

Jay N Darling of Des Moines, Iowa, has been appointed chief of the 
Bureau of Biological Survey, U S Department of Agriculture Although he 
is known to the public chiefly as one of the outstanding cartoonists of the 
world, Mr Darling has also been for many years an enthusiastic and care¬ 
ful student of wild life and a strong conservationist Paul G. Redington, 
whom Mr Darlino succeeds in office, was transferred at his own request to 
the Forest Service on March 1 Previous to his appointment as chief of the 
Biological Survey seven years ago, Mr Redington had been for twenty- 
three years with the Forest Service 

G H Barnes of the Canadian Forest Service, on a three-months' detail 
in Washington, with Francis X Schumacher of the Branch of Research, 
U S Forest Service, is making a study of methods of predicting growth in 
the uneven-aged spruce forests after partial cutting 

Dr John C Mfrriam, president of the Carnegie Institution of Wash¬ 
ington, read a paper on Conservation and evolution in a changing social pro • 
gram before a stated meeting of the Amencan Philosophical Society m 
Philadelphia on March 2 

Prof W H Twenhofel of the University of Wisconsin, chairman of the 
division of geology and geography, National Research Council, has been 
elected chairman of the Tn-State Geological Field Conference of Wisconsin, 
Iowa, and Illinois 

Dr Walter C Lowdermilk of the California Forest Experiment Sta¬ 
tion, Berkeley, has been appointed vioe-director of the Soil Erosion Service 
of the U S Department of the Interior 

Lieut -Comdr T G W Settle. U S N, spoke on February 8 before the 
Physics Club of the University of Chicago on The physics of free ballooning 

H H Nininger, curator of meteorites at the Colorado Museum of Natu¬ 
ral History, spoke before the Cosmos Club on the evening of February 19. 
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MATHEMATICS —Flatland Not a romance but a necessary ex¬ 
pedient 1 O S Adams, Coa'it and Geodetic Survey 

The Philosophical Society of Washington has been in existence long 
enough to hn\c certain well-established customs and traditions One 
of these is that an expiring president may have the right and in fact 
has the duty thi ust upon him of singing his swan song before passing 
into the discard Another tradition is that this president may have the 
privilege of speaking upon any subject ho may choose, and without 
consulting the all-powerful communications committee The subject 
chosen may be one connected with the work of the speaker or it may 
be merely a hobby in which he is especially interested Before enter¬ 
ing on a discussion of the subject in hand, I shall give a short history 
of the way in which my inteiest m it was aroused 

Immediately aftei we entcied the World War, the subject of map 
projections came into great prominence It was reported that the 
maps in the war zone in France were constructed on the Lambert con¬ 
formal come projection with two standard parallels At once the Army 
and Navy officials were anxious for infoimation about such projec¬ 
tions, how they were computed, how constiucted, and what were 
their special properties At a meeting of such officials Major Bowie, 
chief of the Division of Geodesy of the Coast and Geodetic Survey, 
stated that he had men in his division who knew all about such mat¬ 
ters The next day he called me into his office and told me it was up 
to me to substantiate his statement As a matter of fact my knowledge 
of such subjects was very hazy if not altogether non-existent How¬ 
ever I immediately set to work consulting such authorities as I could 
find who dealt with the subject I at once found that there was no 
adequate discussion of either the Lambert projection or of map pro¬ 
jections m general m existence in the English language One had to 

1 Received February 8, 1933 Address of the retiring president, delivered before 
the Philosophical Society of Washington, JanuAry 0,1934 

201 



I j^g| ioubit’axi or tbk mumr^TOit AdAocitr or MninAi tot. 24 , ho. ft 

consult works in either French or German to get any real grasp of the 
subject I was at once struck with admiration by the skill of Johann 
Heinrich Lambert m deviBing the projection and by the elegance and 
generality of the treatment of Gauss and LaGrange Ever since that 
time the general subject of map projections has been one of my hob¬ 
bies and an avocation in which I always have a lively interest 

After getting a clear grasp of the general theory of the projection, 
it was difficult to determine from the meager reports that we had just 
what the French were doing in their practical construction of the 
maps in France Mr Deets, one of our experienced cartographers, 
wrote a pubbcation on the subjeot of this projection m which I gave 
some account of the general theory With regard to its specific use in 
France we had to make some guesses that were later shown to be not 
exactly in accordance with the usage m France It was at this time 
that I gave a paper before this society on the subject of the Lambert 
projection Much interest was manifested at that time because it was 
a subject of much practical import to those who were destined to take 
part in the war 

This then was the occasion of my introduction to tho general field 
of map piojections From that day to this my interest in this line of 
work has remained unfading and I shall now take it upon myself to 
inflict some of my enthusiasm upon you I shall not however trouble 
you with elaborate mathematical formulas, but I shall endeavor to 
convey some ideas to you on the subject that may be found of 
some interest and perhaps of some use 

Places on the earth’s surface are located by latitude and longitude, 
that is, they are assigned a definite position in the network of merid¬ 
ians and parallels that are conceived of as covering the surface of 
the earth For every point there is a unique latitude and longitude 
that applies to that point and to no othei A map projection is an 
orderly arrangement of two sets of lines or curves, one set to represent 
parallels and the other set to represent the meridians They must be 
ordered by some law because they must have a sequence ordered as 
are the meridians and parallels themselves This orderly arrangement 
may come from direct geometnc projection or it may be expressed in 
mathematical terms Of course all projections can be stated m mathe¬ 
matical terms, but sometimes a projection is more directly m evidence 
when considered as a true geometnc projection It is rather unfortu¬ 
nate that all possible schemes are called projections for m some oases 
it is rather difficult to interpret them in the way of geometno projec¬ 
tion 
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The difficulty that we have to face in any method of projection u 
due to the fact that the earth'B surface is a curved spheroidal surface 
and consequently no part of it can be flattened out in a plane without 
distortions There is no such thing as a perfect map of any part of the 
earth’s surface In wrestling with problems of this nature we may wish 
that the earth were flat, as some religious sects contend that it is, or 
at least that it were a developable surface such as a cone or a cylinder, 
but if either of these conditions were so I fear we should as a conse¬ 
quence be plagued with greater evils We might better “bear those 
ills we have than fly to others that we know not of ” 

Since the spheroid is not a developable surface and cannot be repre¬ 
sented on a plane accurately m all parts, any map must be a compro¬ 
mise between the various desirable properties There are, in the mam, 
four things to be considered m regard to any mop in question These 
are 

1 The accuracy with which a projection represents the scale 
along the meridians and the parallels 

2 The accuracy with which it represents areas 

3. The accuracy with which it lepresents the shape of the fea¬ 
tures of the area mcluded 

4 The ease with which the projection can be constructed 

The scale of a map in a given direction at any point is the ratio 
which a short distance measured on the map bears to the correspond¬ 
ing distance upon the surface of the earth The definition must be 
limited to short distances, because the scale of a map will generally 
vary from point to point, in other words we must limit ourselves to 
small elements of length m the way that is familiar to every beginner 
in the calculus 

We must be careful, in comparing distances, to choose directions 
that really correspond to each other upon the earth and upon the 
map. The meridians and parallels on the earth intersect everywhere 
at right angles, but there are many map projections in which the 
corresponding lines do not intersect at right angles In such projec¬ 
tions, two directions at right angles on the earth would not necessarily 
correspond to two directions at right angles on the map We can 
avoid confusion if we confine ounelves as much as possible to the 
consideration of the scale along the meridians and parallels of the 
map, which necessarily correspond to the meridians and parallels 
on the earth 

We should like to have the soale of the map oorreot in every direc¬ 
tion at every pomt. If this could be done, the piano map would be a 
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perfect representation of the spheroidal surface of the earth Since 
this is impossible, the scale cannot be correct m all parts of the map. 
We are, however, able to choose some one direction and hold the scale 
constant in that direction, as, for instance, along the meridians or 
along the parallels When this is done, the scale in other directions 
will be wrong at nearly all points 

In what is called the zenithal equidistant polar projection, the 
scale is constant along the meridians We denote the scale along the 
meridian by k m , in this case k m -1, that is, it is constant We denote 
the scale along the parallel by k p , in this projection then &,«z/sin z 
which is a variable quantity, 2 being the angulai distance from the pole 

An orthogonal polar geometric projection on the plane of the 
equator holds the scale constant along the parallels In this case 
k m ™ cob z and k p — 1 The distortion of scale in this projection is more 
noticeable than m the case of the equidistant projection, and, m fact, 
it is greater as well as more self-evident This is approximately the 
way a map drawn on a globe would appear when looked at from a 
great distance Also, it is about the way that the surface of the moon 
looks to us Of course the point from which geometric projection lines 
would have to be drawn must be an infinite distance away since the 
projecting lines are all perpendicular to the mapping plane However 
for practical purposes the distance of the moon from the earth may be 
considered as belonging to the junior order of infinities Considered 
by and large, the best we can do for our satellite is to represent its 
surface on such a projection since it persists in turning the same face 
to us at all times 

In the general theory of projections there are two classes that are 
much used in the actual construction of maps These are what are 
called the conformal projections and the equal area projections. In 
the conformal projections the scale is constant in all directions for 
infinitesimal distances at a given point In consequence of this, the 
angles formed by curves on the earth are preserved m their projec¬ 
tions on the map Since the meridians and parallels on the earth inter¬ 
sect at right angles, the lines or curves representing them on the map 
must also intersect at right angles In all such maps, there must neces¬ 
sarily be points at which this preservation of angles breaks down un¬ 
less the projection passes off to infinity. Even there, if we choose to 
consider infinity as a point, the conformality fails In the well known 
Mercator projection, if we look upon the meridians as meeting at 
infinity they will all meet at zero angle since they are represented 
by parallel straight lines 
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An equal area projection is one in which the ratio of area is constant 
for all parts of the map, that ib, a square inch in one part of the map 
will represent the same area on the earth that a square mch m any 
other part of the map would represent Of such a map we could say 
m general that a square mch of the map represents a certain number of 
square miles on the earth The ratio of area is held constant by mak¬ 
ing the ratio of length vary at a point m different directions If the 
scale is too great in one direction there must be other directions in 
which it is too small if the ratio of area is to be maintained constant 
In a great many equal area projections the meridians and parallels 
of the map do not intersect at right angles On the other hand, if they 
do so intei sect, the scale ratios along the meridians and along the 
parallels are reciprocals of each other, that is, k,k m = 1 

One of the best known confoimal maps is the one based upon the 
Mercator projection This is frequently spoken of as a projection upon 
a cylinder tangent at the equator This has caused many to think of 
it as a pcispective oi geometric projection upon the cylmder with all 
of the projecting lines radiating from the center of the sphetc I am 
acquainted with a work issued by tw r o university professors m which 
this statement is made and I have heard the same statement made by 
others who should know bettei In the Mcrcatoi projection of the 
sphere the scale increases as the secant of the latitude, in tho cylindri¬ 
cal perspective projection the scale along the meridian increases as 
the square of the secant of the latitude The distance from the equator 
of any point on the map would be given by 8 =a tan <t>, hence the most 
elementary knowledge of the calculus would show that 


ds 

adtf) 


= sec *0 


Now in the Mercator projection tho arcs of all parallels are kept equal 
to the same arc on the equator, hence the scale m the longitudinal 
direction is equal to sec <t> and since the scale is constant at a point, 
the scale along the meridian at the point is also equal to sec <ft and not 
secV as m the perspective projection It is thus often misleading to 
speak of the tangent cylinder in connection with the Mercator pro¬ 
jection. 

The stereographic projection is one of the oldest projections that is 
still m use It is said to have been used by Hipparchus for a map of 
the celestial sphere as early as 130 B C This is a true perspective or 
geometric projection from a point diametrically opposite to the point 
of tangency of the mapping plane In the polar stereographio projec¬ 
tion when the north pole region is being mapped, the south pole is 
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the point from which projecting lines are drawn This projection is a 
conformal one and hence this class of projections was one of the earli¬ 
est to be introduced The pomt of tangoncy can be anywhere on the 
sphere so that the neighborhood of any place can be chosen as the 
center of the map When the point of tungency is on the equator, we 
have what is called the meridian stereographic projection 

The equal area projections are useful when it is desired to preserve 
the ratio of areas on the map the same as they are on the surface of 
the earth They are thus of great importance in showing statistical 
data in which the relative amounts of area m separate parts enter 
mto the conception 

Tho Lambert zenithal equal area projection is one m common use 
in atlases to represent a hemisphere In the polar projection k m — 
cos e/2 and k P — Hec z/2 illustrating the relation A.*. Ar p 1 



The Bonne projection is ono that is frequently used for maps of 
Asia It belongs in the equal aiea class Conical equal area projections 
are \ery important, especially the Albers projection The Geological 
Survey has issued a w all map of the United States with this projec¬ 
tion as a basis Tables for the same were issued by the Coast and 
Geodetic Survey which were computed under my direction In late 
years the sinusoidal projection has been much used for general maps 
A somewhat similar and, m some respects, a more pleasing projection 
is the one called the parabolic equal area projection This projection 
is so called because the meridians are arcs of parabolas It was first 
suggested by Lieut -Col J E E Craster of England and I made Borne 
computations from which Mr Deetz of the Coast and Geodetic Sur¬ 
vey constructed an interrupted map of the world The Carnegie In- 
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stitution of Washington is using the same projection for a general 
map of Pan-America for use in studies in genetics 

Many of the equal area maps are much distorted in shape and some 
of them remind one of images seen m comic mirrors Werner’s heart- 
shaped map of the woild is one such, also Collignon’s triangular map 
of the world and even the cylindrical equal area map 

We should not fail to mention the equal area world maps within an 
ellipse. We have Mollw cido’s map w ith straight line parallels and the 
Hammer-Aitoff map in the same ellipse but with curved parallels A 
rather curious map of this kind is the transverse Mollweide computed 
by Col Close of England 

The surface of the eaith adopted for mapping purposes is that of an 
ellipsoid of revolution This is a more complicated surface than that of 
a sphere Latitude upon the ellipsoid is the angle made by a normal 
to the surface with the plane of the equator These noimals m general 
do not pass through the center of the ellipsoid If one wants to com¬ 
pute projections by taking into account the elhpticity of the earth the 
formulas become quite complicated In the discussions of the Lambert 
conformal conic piojcction, it is usually stated that the geocentric 
latitude can be used since it differs but slightly from what may be 
called the conformal or isometnc latitude In the early computations 
that I directed and made, this latitude was used My attention was 
diawn to the question of the magnitude of this difference by an in¬ 
quiry to the Office of the Survey from the venerable James Pierpont 
of Yalp University. He inquired at what latitude this difference was 
a maximum and what was the approximate size of the difference I 
was called upon to answer the queiy and my interest was thus 
aroused All authonties stated that if this isometnc latitude were 
known then all conformal projections could be computed directly 
from this conformal or isometnc sphere I conceived the idea of taking 
all different kindB of latitude for which there was any use and de¬ 
veloping the differences between them and the geodetic latitude in 
terms of the sines of the multiple arcs In all, five kinds of latitudes 
were thus treated Tables were then computed that can be used for 
any future computations 

The isometnc latitude is then a conformal projection of the sphe¬ 
roid on the sphere A conformal projection of this isometnc sphere 
on the plane therefore gives a conformal representation of the sphe¬ 
roid on the plane 

In analogy to this, I had the happy inspiration to project the 
spheroid on a sphere of equal surface so that the projection was 
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characterized by equal areas in all of its parts 1 had never Been this 
referred to by any authority, so I gave the name of autkaltc latitude 
to this conception after Tissot who employed the term authahque for 
nil equal area projections The equivalent sphere is also called the 
authaltc sphere 
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Another important latitude is the one called the rectifying latitude 
A sphere is chosen such that the length of a meridian on it is exactly 
equal to the length of a meridian on the spheroid Then corrections to 
the geodetic latitudes are computed so that each parallel on the sphere 
is the coftect distance from the equator With these latitudes any are 
of the meridian can be computed readily and accurately 
I shall now give some account of a senes of projections with which 
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my name is more directly connected since they are the result of my 
own investigations In 1864 H A Schwarz proved that a circle could 
be mapped conformally upon a regular polygon of n sides by means of 
the integral 



• dx 
( 1 -*•)*'• 


This was proved by the theory of functions of a complex variable, 
and its validity is readily seen to follow from consideration of inte¬ 
grals in that branch of mathematical analysis Two examples of the 
results of this theorem had been made, one by C S Peirce m 1877 



Fig 3 —Conformal map of the world in a rhombus 


at that time a member of the Coast and Geodetic Survey and one by 
Lieut Guyou of France Both of these depended upon the integral 
when n =4, and hence the maps were enclosed in a square 
Now Gauss and LaGrangehad proven that any projection derived 
by any function of the complex variable for any conformal projec¬ 
tion would of necessity give a new conformal projection Moreover 
since Gauss established the theorem in all generality, when such pro¬ 
jections are formed, we do not need to investigate whether they are 
conformal Their conformality follows from the general theorem. 

I saw at once that if we could form an algorithm for the computa¬ 
tion of the integral 

r a dt 
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we should have a circle mapped within a triangle, and by further 
manipulation we could map the circle or a hemisphere within a rhom¬ 
bus with one pair of angles 120° and the other pair 60° One could, of 
course, develop the integral in a senes and ubc for z the complex 
variable of the stereographic projection, but this is a laborious proc¬ 
ess since the senes docs not conveige very rapidly 

As an aid m the formation of computation methods, 1 decided to 
invert the integral and to develop the properties of z as a function of w 
In 1890 Prof \ C Dixon of Trinity College, Cambndge, published 
a paper On the doubly periodic functions arising out of the curve x’+y* 
—3 axy -1 On consulting this article, I saw at once that the function 
that I wished to treat was a special case of the functions that he had 
developed If a became zero, then the functions that he had devised 
became the same as those that I wished to treat These functions arc 
single valued elliptic functions with many interesting properties In 
Special Publication No 112 of the Coast and Geodetic Survey there 
is a rather comprehensive account of the function which I denoted, 
after Dixon, by the symbol sm w By means of the properties of this 
function, I was able to devise formulas for the computation of the 
projections 

In all, five different projections weie computed with these functions 
and published in the above-mentioned publication 

1 Northern hemisphere in an equilateral triangle and the whole 
sphere in a regulai hexagon 

2 Western hemisphere in the rhombus, poles in the 120° angles 

3 The same with the poles m the 60° angles 

4 Northern hemisphere in the rhombus, pole at the center of 
the rhombus 

5 Rhombic projection of the world, poles in (the 120° angles 

A projection of the western hemisphere within the Peirce and 
Guyou square and with the poles m a pair of the angles was also in¬ 
cluded m the same publication 

A further illustration of the Schwarz integral was computed, based 
upon 6 as the value of n This gives the noithem hemisphere in a 
regular hexagon, and the rest of the world mapped on the points of a 
six rayed star 

Ab a final example of the use of elliptic functions, for maps, the 
world was conformally mapped in an ellipse similar to the Mollweide 
ellipse This was done m two steps, first a computation was made for 
a projection w ithin an elongated rectangle A map was constructed on 
this gnd to show what it w as like By use of a function of the complex 
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vanable of this projection, the final map was made This map has 
been reproduced in the recent important French work on projections 
by Dnencourt and Laborde as an example of a planisphere m this 
ellipse that does not have such violent distortions of shape as have the 
others mapped in the same ellipse 

Before leaving this subject I wish to call attention to n conformal 
projection that was computed for Mr B J S Cahill, an architect of 
Oakland, Calif Mr Cahill calls this projection n butterfly map of the 
world It is easy to see that the projection depends on the same el¬ 
liptic function that I have used for the various other maps within a 
rhombus The map is strictly conformal and is computed on the most 
rigid mathematical basis 



Besides this map, I have computed for Mr Cahill what he calls his 
gnomomc vanant of the butterfly map This is m fact a gnomomc 
projection or a geometric projection from the center of the sphere 
upon a circumscribed regular octahedron, then this octahedron is 
split along the edges and spiead out into the plane in the butterfly 
style In this projection a great circle on the sphere becomes a straight 
line on the map Unfortunately we can only consider the earth as a 
sphere m making such a map. It might be thought that we could first 
project the ellipsoid on the sphere in such a way that the geodetic 
lines on the spheroid would becomo great circles on the sphere. It is 
to be regretted that this cannot be done It has been proved that 
geodetic lines on an ellipsoid cannot m general be projected into 
straight lines in the plane. Now if such a projection could be made on 
the sphere the geodetic lines would become straight lines m the plane, 
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but this is contrary to what has been proved However for the usual 
mapping purposes it is sufficiently accurate to consider the earth as 
a sphere 

I wish here to call attention to an interesting feature in making cer¬ 
tain types of maps I have spoken of the conformal projection of the 
spheroid upbn the sphere as forming a cartographic expedient that 
is very useful m practice In addition to this we can map the whole 
sphere conformally on the half sphere and then project this hemi¬ 
sphere upon the plane within a circle This is done in the case of La¬ 
grange’s projection in which case we can imagine a cut made along a 
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meridian from pole to pole and then the surface shrinking conformally 
until the whole surface covers only a half of the sphere This hemis¬ 
phere projected conformally on the plane as a meridian projection 
gives Lagrange's projection of the world withm a circle 
As an interesting experiment, I tned cutting along the equator 
half way around and then causing the surface to shrink conformally 
until only the half sphere was covered. This hemisphere could then 
be projected into the plane m a circle as was done in Lagrange’s pro¬ 
jection However I computed the same in a square with the poles 
situated on a diagonal symmetrical with respect to the center Other 
arrangements either in a square or in the rhombus that I have al¬ 
ready used extensively could be made It would be interesting to 
map it m the ellipse that I have already used, placing the poles on 
the major axis symmetrical with respect to the center Sometime, 
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possibly when I have too muoh leisure on my hands, I may try such 
experiments 

After the publication of the work on Elliptic functions applied to 
world maps, I sent a copy to Professor Dixon explaining that his 
article m the Quarterly Journal of Mathematics was the source of 
my inspiration m the subject 1 received a very pleasing letter m 
reply in which he said that as far as he could check up he thought 
that I was the only one who had ever looked mto his article farther 
than reading the title He congratulated me very heartily on finding 
some use for his work 

Using Lagrange’s projection of the world within a circle as a basis, 
w e can compute a conformal map of the world within a two cusped 
epicycloid This has been done by Prof August and I have computed 
a table of coordinates for the same It could be constructed graplucally 
after the Lagrange projection has been made to serve as a basis, but 
better construction work can be done by the use of x and y coordi¬ 
nates 

Just recently a new use for some of the more important projections 
has come to the fore In this country the Coast and Geodetic Survey 
has some 40,000 miles of arcs of tnangulation Since these cover great 
stretches of territory all of the work has to be computed by means of 
latitude and longitude The actual surface of the earth is, of course, 
very irregular but the ideal sea-level surface approximates very closely 
to the surface of an ellipsoid of revolution Such a surface has heen 
adopted as the basis of geodetic operations and all of our tnangula- 
tion is computed on this ideal surface m terms of latitude and longi¬ 
tude and azimuths and lengths 

Now local surveyors in cadastral surveys and surveys for public 
works are interested m general in much more limited areas A demand 
arose from engineers throughout the country for the establishment of 
plane coordinate systems for regions in which such work was to be 
done It has been the oustom of most such engineers to establish local 
systems for their various projects This led to much confusion when 
it was desired to extend the work so that various projects overlapped 
It was found very troublesome to coordinate the work with what had 
already been done. Also these local systems are quite limited as to 
the distance that they can be earned without troublesome discrepan¬ 
cies entering mto the work. 

It might be said that such engineers should resort to geodetic com¬ 
putations. This is easy to say and we of the Coast and Geodetic 
Survey have been saying it for many years However, the trouble is 
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that “you can lead a horse to water but you can’t make him drink ” 
Geodetic computations are rather complicated and, though they are 
easy enough when one is used to them, it is nevertheless difficult to 
get the general public to use them So, “if the mountain will not come 
to Mahomet, then Mahomet will go to the mountain” and that is 
exactly what we have done 

In response to this demand for coordinate systems that could be 
applied to more extensive areas and would still give exactness in 
computation, I was requested by Major Bowie to look into the mat¬ 
ter to see what could be done The first request came from the engi¬ 
neers of the Public Works Administration of North Carolina The 
Coast and Geodetic Survey in cooperation with this state waB just 
completing a network of triangulation over the state that gave ex¬ 
cellent control for any engineering work within the region The state 
officials were making extensivo surveys for roads and other public 
works and they wanted this control data put on a more practical 
basis for use by their engineers and the request was a very logical 
one All Federal control data should be put in such form as to be most 
readily available for the engineers who wish to use such con¬ 
trol 

After a careful study of the situation we recommended a state¬ 
wide system of plane coordinates based upon tho Lambert con¬ 
formal come projection with two standard parallels Since this gives 
one system for the entire state, any work done m any part of the state 
that is based on the general control system is at once coordinated 
with the work m any other region of the state Scale discrepancies 
are found in such an extensive system, but they are definite venations 
that can be taken into account and computations can be made upon 
the gnd with an accuracy far within the accuracy of ordinary en¬ 
gineering work 

With careful use of the scale factors geodetic accuracy can be ob¬ 
tained This system has been m use in North Carolina for some time 
and all the surveys that are being made at the present time are com¬ 
puted directly on this gnd making use of the scale factors in all cases 
Work of this kind is very active m that state under the state relief 
appropriations 

After completing the computation for North Carolina a similar 
computation was made for Long Island In this system owing to the 
limited extent in latitude the scale variations could be kept below one 
part in 100,000 for the island proper with most of it as good as one 
part m 200,000. This is within the accuracy of even geodetic control, 
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so it will not be necessary to trouble about the scale factors except 
for the most exact computations 

As a next experiment, a system for New Jersey was devised, based 
upon the transverse Mercator projection This is the well known 
Mercator projection with its axis turned to an cast and w'est direction 
in which the coordinates are related to a central meridian m the same 
way that the ordinary Mercator projection is related to the equator 
To give a balance of scale in the system, the scale was reduced one 
part in 40,000 along the central meridian This makes the scale exact 
along two small circles parallel to the central meridian at a distance 
from it of approximately 28 miles We might think of this as an in¬ 
tersecting cylinder instead of a tangent cylinder but wc have advised 
against this cyhnducal conception of the projection It is similar to 
what we should have in the ordinary Mercator projection if the scale 
w ere held exact along parallels approximately 28 miles north and south 
of the equator 

Formulas for the direct computation of coordinates from geodetic 
positions have been devised for both systems of coordinates These 
are comparatively simple and the computations can be made by any¬ 
one familiar with the use of logarithms and trigonometric tables The 
state tables are made to include all of the data necessary for such 
computations After all geodetic stations have been computed in 
terms of x and y coordinates on the gild, all further computations can 
be made directly in terms of plane coordinates 

Single systems have also been computed for Maryland, Tennessee 
and Massachusetts on the Lumhcit projection and for Delaware on 
the transverse Mercator For Iowa, Ohio and South Carolina two 
systems on the Lambert have been used with the division between 
them determined by county lines This will keep each county on a 
single system In Florida it was found desirable to employ three sys¬ 
tems, tw'o transverse Mercators for the north and south section and a 
Lambert for the western portion at the north Georgia, Alabama and 
Mississippi have been divided into two systems, each on the trans¬ 
verse Mercator, and further systems will be computed just as rapidly 
as possible until practically all of the states are provided with such 
aids to accurate computation on the plane 

In our rapid survey of the various and sundry possibilities for flat- 
land construction, we have seen that the ideal map has proved as elu¬ 
sive as Sarah Gamp’s Mrs Hams The best we can do is to choose 
the form of projection that is most suitable for the particular purpose 
that the map is to serve We should be careful in any case not to draw 
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conclusions from a map that are not justified by the facts Even a 
man m the Coast and Geodetic Survey inquired why ships and aero¬ 
planes go north by way of Newfoundland in going from New York 
City to England He said “Why not go straight across and save a lot 
of distance?” He was t hinking m terms of a Mercator projection and 
not in terms of a gnomonic as should be done m all Buch cases A 
gnomomc map will show that the great circle from New York City 
to Liverpool passes through Massachusetts west of Boston and over 
Newfoundland well towards the northern portion Any route south of 
this line is necessarily a longer one The shortest distance from Seattle 
to Yokohama passes through the Aleutian Islands That from Pan¬ 
ama to Yokohama passes far inland through the states, entering the 
Pacific near the mouth of the Columbia River 
Even a President of the United States, in his letter of congratula¬ 
tion to an explorer of arctic regions, felicitated him for the discovery 
of an island westward of the pole I fear it would tax the ingenuity 
even of a president to explain in what way any point on the earth could 
be westward of the pole We should attempt to judge things not as 
they seem but as they are 

I am glad to note that a number of moderate priced globes have 
appeared on the market in the last few years This is a matter that 
1 advocated in Special Publication No 68 which appeared some years 
ago Whether my advice has been a factor m causing this new move¬ 
ment I am not able to say, but I do know it is an important move. 
Even a small globe, though badly fitted together, will give a truer 
picture of the relative arrangements of the features of the earth than 
can be secured from the best of maps 
We may not be intentionally misleading as is described by Dean 
Swift 

“So geographers, in Afno maps, 

With savage pictures fill their gaps, 

And o’er uninhabitable downs 
Place elephants for want of towns ” 

Nevertheless, our best efforts are often misinterpreted through lack 
of insight on the part of the user Let us all try 

“To know what’s what, and that’s as high 
As metaphysic wit can fly ” 
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GEOLOGY— Supplementary notes on Pleistocene glaciation in the 
Great Basin 1 Eliot Blackwelder, Stanford University 

Since the publication of my paper on the glaciation of the Sierra 
Nevada and Basin Ranges, 1 1 have extended my studies among the 
ranges of Utah, Nevada, and eastern California The results, so far 
as they concern glaciation, are here presented 

Stansbury Range, Utah —A view from Grantsville affords clear evi¬ 
dence of glaciation near Mt Deseret (10,250 feet) The topographic 
forms show that several glaciers occupied canyons m the eastern slope, 
probably during the Tahoe glacial stage, and descended about half 
way to the base of the range, leaving moraines of considerable size in 
the bottoms of the valleys It seems probable also that the cirques 
made at that time were refreshed by glacierets during the later Tioga 
stage Marsell,* who has climbed Mt Deseret, confirms this opinion 
and adds the information that several tarns weie found in the cirques. 

Oquirrh Range, Utah —According to Marsell, Mt Lowe (10,200 
feet) formerly had glaciers on its eastern slope The freshness of the 
cirques indicates the Tioga as well as the Tahoe stage 

Deep Creek Mountains, Utah —This short range on the western 
edge of Utah reaches an altitude of 12,100 feet My only information 
regarding its glacial history is from Marsell who states that deep 
cirques and glacial canyons, which he saw from the adjacent plain, 
indicate vigorous glaciation m both Tioga and Tahoe stages This 
range is probably very similar to the Snake Range, farther south, m 
both form and glacial history 

Pilot Range, Nevada —A valley head on the northeast side of Pilot 
Peak suggests by its form and rugged surface a cirque of Tahoe age, 
but the locality has not been examined closely 

Independence Range, Nevada —About fifty miles north of Elko, a 
small group of glaciers once clustered around Jack’s Peak (altitude 
about 11,000 feet) In the Tahoe stage a glacier descended MoAfee 
canyon, on the eastern slope, about 4$ miles and built a moraine on 
the edge of the plain The terminal portion has since been eroded away 
and replaced by a wedge shaped alluvial fan, but the old lateral 
moraines extending down to the base of the range are still conspicu- 

1 Received Jan 22, 1933 

• Blackwbldbr, Eliot Pleteiooene alacxaixon %n ike Sierra Nevada and Bonn 
Range* Geol Boo Amer Bull 42 865-922 1931 In this paper four glacial stages 
are recognised as follows, beginning with the oldest 1, McGee, 2, Sherwrn, 3, Tahoe, 
and 4, Tioga The last of theee Is believed to be equivalent to the latest Wisconsin 
morames of northern United States 

1 Mabsbll, R E University of Utah Oral Communication 
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oua Two smaller glaciers occupied unnamed canyons immediately 
to the north and another across the ndge to the south In the Tioga 
stage there were apparently only three glacicre in this group and the 
largest was not much more than a mile long Their existence is indi¬ 
cated by the presence of tarns and by the freshness of the cirqueB and 
moraines Farther south there is similar evidence of two stages of 
glaciation at the heads of Pratt and Foreman Cieeks No doubt when 
the western slope of the same mountains is examined evidence of 
similar glaciation will be found there also 

Along Foreman Creek at least there are two well defined sets of 
gravel terraces—one 10 feet above the modem flood plain and the 
other 3b feet Reasoning from better know n terraces elsewhere in the 
West, I mfer that the lower terrace was formed as a valley tram at 
the time of the Tioga glacial adv ance and the upper terrace during the 
Tahoe stage 

When these mountams are more caiefully examined it is probable 
that evidence of still older glacial stages will be found 

Jarbidge Mountains and Copper Mountain —As the highest peaks 
of this group are, if anything, somewhat higher than Jack’s Peak, it is 
almost certain that they w ere glaciated hkewise Distant \ lews through 
a hazy atmosphere were not sufficient to permit me to draw satisfac¬ 
tory inferences 

Ruby Mountains —The northern part of this range lying between 
Wells and Secret Pass was formeily known as the East Humboldt 
Range Its summits nse to elevations of 10,500 to 11,300 feet but 
its relief is greater and its slopes steeper than those of the In¬ 
dependence Range Many of the larger canyons on both flanks were 
glaciated in both Tahoe and Tioga stages Those on the west side were 
apparently the largest—5 to 7 miles long in the Tahoe stage—but did 
not reach the plain On the east side those of the same age extended 
down to the base of the range The glaciers m Leach and Steel canyons 
appear to have been the longest—about 3 miles As usual, the older 
(Tahoe) terminal moraines have been eroded away, leaving only the 
lateral ridges Excellent cirques, still ragged and bare, and small fresh 
moraines clearly indicate glaciers of the Tioga stage, but none of them 
came far down the mountam sides South of Johnson Creek, on the 
eastern slope and Boulder Creek on the west side, no definite evidence 
of glaciation was observed 

From Secret Pass the mam body of the Ruby Range extends 
southward about bO miles Its crest is above 10,000 feet through per¬ 
haps half of its length and culminates m Lamoille Peak (altitude 
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11,128 feet). The eastern slope of the range, being steep and short, 
afforded less catchment area for snow Perhaps for this reason none 
of the glaciers reached the base of the range even in the Tahoe stage, 
although the Dawley Creek glacier came within about half a mile 
of the plain Most of the larger canyons between Lutts Creek and 
Dawley Creek display the usual moraines and cirques, indicating 
glaciation m both the last two stages 

On the western slope large glaciers descended Lamoille (13 miles 
long) and Rattlesnake canyons during the Tahoe stage and extended 
out upon the adjacent plain Several intermediate glaciers reached 
the base of the range Even in the Tioga stage glaciers several miles 
long occupied the heads of these canyons 

No clear evidence of glaciation has been observed south of Harnson 
Pass and nowhere m the range has clear evidence of pre-Tahoe glacia¬ 
tion been found 4 

During a moister epoch, which probably coincided with the last 
glaciation in the mountains, an extensive lake occupied the basin east 
of the Ruby Range Conspicuous gravel embankments around the 
northern and eastern sides of the lake and occasional wave-eroded 
cliffs mdicatc a lake which was at one time at least 120 feet deep It has 
now dwindled to two shallow lakes, of which the northern one is little 
more than a marsh 

Toyabe Range, Nevada —The Toyabe Range, culminating in Arc 
Dome, at an elevation of 11,775 feet, is somewhat higher than the 
Ruby Range and yet reveals to cursory examination surprisingly lit¬ 
tle evidence of glaciation At the head of a canyon on the east slope 
about 12 miles south of the Lincoln Highway, obscure Cliques now 
much clogged with talus, suggest glaciation m the Tahoe stage only 
The canyons around Arc Dome, west of Round Mountain, seem to 
have harbored glaciers several miles long during the Tahoe epoch, 
but the cirques are now so subdued that I am disposed to doubt that 
there were any glaciers there m the Tioga stage Apparently the most 
favorable place for glaciers in this range is m the deep canyon south 
of Arc Dome, a locality not yet examined 

Shoshone Range, Nevada —These mountains are a northward con¬ 
tinuation of the Toyabe Range but are generally somewhat lower in 
altitude As seen from the railroad near Beowawe, the highest moun¬ 
tain m this group has a cirque-like hollow on its northeast side that 
strongly suggests glacial action of Tahoe age 

4 As mentioned in my earlier paper (Op oit, p 911), some indications of till of the 
Sherwin stage were found west ox the mouth of Lamoille canyon, at the western base of 
the range 
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Waasuck Range , Nevada —This range was evidently too low to in¬ 
duce vigorous glaciation The only evidence I have observed is a 
cirque-like excavation on the east side of the highest peak, Mt Grant 
(elevation 11,303 feet) which suggests a small glacier of the Tahoe 
stage 

Sweetwater Range, California —Being higher (11,646 feet) than the 
Wassuck Range, the Sweetwater Mountains were fairly well glaciated 
at least during the Sherwin and Tahoe stages Subdued cirques and 
small moraines suggesting glacierets of Tahoe age have been found 
at the heads of Desert and Deep Creeks on the western slope On the 
east flank ice tongues of the same age were somewhat longer and more 
numerous Although the canyons there have not been closely exam¬ 
ined, the glacier in Sweetw'ater canyon appears to have been about 3 
miles long and extended more than half way down to the base of the 
range The cirques are not ragged and clean enough to suggest vigor¬ 
ous ice action m the Tioga Stage 

Near the head of Deep Creek on the western slope a body of much 
w'eathered and eroded old till indicates that a glacier of the Sherwm 
stage about 3 miles long descended below the 9300 foot contour 

White Mountain Range in California —Although by far the highest 
mountam range in the Great Basin (summit 14,242 feet) this range 
was less severely glaciated than the much lower Ruby Range Only 
the northern part of the range, about 22 miles m all, gives evidence 
of strong glaciation Small glaciers of the Tioga stage are indicated 
by fairly clean cirques and suggestions of very bouldery moraines at 
high elevations In the Tahoe stage much longer glaciers descended 
the canyons but none of them approached the base of the range 
closely On Perry Aiken Creek, on the east side of the range, a remnant 
of what is probably the Tahoe stage moraine stands at an altitude of 
about 6,500 feet, 2 miles back from the margin of the range. No evi¬ 
dence of glaciation has been observed south of Milner Creek on the 
west slope, or on Iron Creek on the east side 

On both sides of Perry Aiken canyon and near the front of the range, 
bodies of ancient till, now greatly eroded and weathered, probably 
represent the Sherwin stage. The distribution of these remnants sug¬ 
gests that the glacier of that age extended out to the adjacent plain. 
The patches of old till he upon the tops of ndges which themselves 
have been carved out of granitic rock In this locality faulting along 
the base of the range has introduced complications not usually present 
From a brief study of the valley I infer that a thick valley train was 
aggraded below the terminal moraine of the Tahoe stage. A displaoe- 
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ment of nearly 300 feet on a fault along the base of the range then 
caused this deposit to be deeply trenched, leaving gravel terraces of 
corresponding height along the sides of the canyon The large fan at 
the mouth of the present canyon is therefore probably of late Pleisto¬ 
cene and Recent age. It is still growing by the addition of bouldery 
mudflows at frequent intervals 

Spring Mountain Range, Nevada —This southernmost range of high 
mountains m Nevada attains an altitude of 11,910 feet, but ap¬ 
parently it was too far south to receive snow enough for glaciers dur¬ 
ing the Tioga epoch The somewhat excavated heads of the canyons 
surrounding the highest peak afford a suggestion of glaciation during 
the Tahoe stage It is still more probable that glaciers were present 
m the Sherwin stage, but observational evidence is not yet available 

Panammt Range, California —Although Telescope Peak reaches 
an elevation of 11,045 feet no good evidence of glaciation has been 
afforded by views from the base of the range on either side However, 
because of its altitude and geographic position, it seems possible that 
glaciers were present m the Sherwin stage, but scarcely probable that 
even small glaciers occupied any of the valley heads during Tahoe 
time 

Other Great Basin ranges of which the highest peaks reached eleva¬ 
tions between 10,000 and 11,000 feet may well have possessed small 
glaciers during the Sherwin and even the Tahoe glacial stage Most 
of these mountains have not been examined for evidence of glaciation 
In some, the record will doubtless be obscure, and in others, quite 
lacking 


SUMMARY 

The facts which have been denved from this reconnaissance indi¬ 
cate rather clearly that the distribution and intensity of mountain 
glaciation are influenced by three factors—latitude, humidity, and 
altitude In the mountains of Nevada which attain elevations of 
11,000 to 12,000 feet the seventy of glaciation decreases steadily from 
north to south, as would be expected. In northernmost Nevada moun¬ 
tains scarcely 11,000 feet high were inhabited by small but vigorous 
glaciers of Tioga stage, whereas near the southern end of the state, 
mountains nearly 12,000 feet high had no glaciers at that tune 
The influence of humidity is conspicuously shown by the extensive 
glaciation of the Sierra Nevada, whereas the equally high White 
Mountain Range, which lies directly east and therefore m the ram- 
shadow of the Sierra, had only a few relatively small glaciers. 
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The Ruby Range illustrates the importance of altitude as a factor. 
In the section where the peaks range in elevation from 10,600 to 
more than 11,000 feet every canyon held a vigorous glacier Farther 
north along the same ndge, where the highest summits rise to only 
9,500 to 10,000 feet, there is little evidence of glaciation 

In keeping with the well known fact that the last three glacial 
episodes in western United States form a declining series, it is clear 
that m the Great Basin each successive member of that senes could 
form glaciers only at a higher altitude than the one preceding In 
central Nevada the mountains below 11,500 feet developed no gla¬ 
ciers during the Tioga ice stage and those below 10,700 feet none in 
the Tahoe stage Much less is known about the Sherwin glacial stage 
but from the greater extent of the ice lobes of that time it seems prob¬ 
able that an altitude of about 9,500 to 10,000 feet may have been suf¬ 
ficient then to induce glaciation It seems very improbable that any 
mountains whose summits are less than 9,000 feet m altitude in north¬ 
ern Nevada or 10,500 feet m extreme southern Nevada will be found 
to show any evidence of Pleistocene glaciation It is not to be for¬ 
gotten that some vertical diastrophic movements have occurred in 
the region since the Sherwin stage, but available evidence indicates 
that in most places the increase of relief from that cause has been 
negligible 


BOTANY — Micro8porum of cats causing ringworm in man 1 Vera 
K Charles and Aline Fenner Kempton, Bureau of Plant 
Industry * 

It has been recognized for some time that domestic animals and 
pets may be a source of danger to man as earners of disease A case of 
ringworm infection transmitted by a cat, which came to our attention 
in 1933 not only demonstrated this fact but enabled us to work out 
very definitely the exact stages in the transmission of the nngworm 
fungus from cat to man The following is a brief outhne of the history 
of the case 

The first victim we will designate as Case I In this instance a three- 
months-old Persian kitten had been acquired, and after having it 
about 3 v eeks the new owner developed a few suspicious spots on the 
throat The original owner of the kitten had observed a few dandrufT- 

1 Received January 29,1934 

■ Acknowledgment u made of the aanatanoe of Dr L T Qiltner, of the Bureau 
of Animal Industry 



MAT 15, 1034 CHARLES AND KEMPTON MICROBPORUM OF CATS 


like particles on the neck especially on the throat of the kitten, but 
had attributed their appearance to a slight stomach disorder, which 
seemed to have been controlled before the kitten was acquired by the 
new owner, or Case I The later history of the rase proved that a cure 
had not been effected, but the kitten had been combed and cared for 
so carefully that no evidence of scurf remained It is important to 
note that the kitten’s home m both instances was an apartment 
As previously mentioned, about 3 weeks after the kitten had been ac¬ 
quired several red, oval to round spots appeared almost simultan¬ 
eously on the throat, chest, and face, especially around the eyeB and 
shoulders of the new owner Later the affection spread to all parts of 
the body These spots were accompanied by intense itching und the 
infected area became inflamed and feverish A microscopic examina¬ 
tion of particles of skm from the diseased area levcaled the presence 
of mycelium but no fruiting fungus Cultures made fioin dandrufflike 
particles m the hair produced spores, but no typical lesions developed 
on the scalp 

Cultures were made on Sabouraud medium from scrapings from the 
affected parts, and m three days the fungus was fruiting abundantly 
As soon as the mycelium was found suspicion was directed to the 
kitten The animal was immediately brought to the laboratory and 
on careful examination showed a few dandrufflike particles A micro¬ 
scopic examination of this matenal also disclosed mycelium Cultures 
were made on Sabouraud with the result that in three days the fungus 
was fruiting abundantly The two cultuies, one fiom the human skin 
and the other from the cat, proved to be identical 

When the cultures were about ten days old, two healthy short- 
haired cats were inoculated, one from the human inoculum and one 
from the strain from the cat With the latter strain two methods of 
inoculation were used (1) hairs from the diseased kitten were placed 
on a scraped spot of the skm of the cat to be inoculated, (2) a bit 
of the fruiting fungus was placed on a scraped spot of the skm of the 
other healthy cat All inoculations were positive and no difference 
could be observed m the vinlity of the two stiains The new owner of 
the kitten had lived in the apartment for some time before acquiring 
the kitten, therefore there could be no doubt of the kitten being the 
source of mfeotion 

TREATMENT 

Case I was given intensive and persistent treatment as soon as the 
cause of the trouble was definitely diagnosed. Daily baths and fre¬ 
quent shampoos were taken with medicated soap containing sulphur 
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or mercury compounds The earliest treatment consisted m an ap¬ 
plication of a 5 per cent solution of salicylic acid in 06 per cent 
alcohol The treatment was begun on April 18, and at first there 
seemed to be evidence of improvement, but about a week later the 
spots broke out again as small raised lumps around some of the old 
lesions Additional new lumps developed even after the infection had 
run for some time Treatment was continued once a day or twice 
when new lesions appeared Some authorities insist that a 10 per cent 
solution of salicylic acid is necessary to kill the fungus, but this is very 
severe and many skins cannot tolerate so high a percentage An ap¬ 
plication of 3J per cent solution of iodine waB used quite faithfully 
for a few days, but the salicylic acid seemed to be more effective On 
May 10, treatments were begun with bismuth violet,' made according 
to the following formula 1 gram of bismuth violet crystals, 10 grams 
of salicylic acid, and 100 cc of 70 per cent alcohol This solution 
proved too strong, and the percentage of salicylic acid was reduced 
one-half This treatment appeared quite effective, but on account of 
its color the solution is not desirable for ordinary use 

During the latter part of May treatment with an ointment of am- 
momated mercury was begun, but as this was a salve it was applied 
only at night On June 1, treatment was started with a certain com¬ 
mercial product This was employed as a spray and was very con¬ 
venient and satisfactory, as it could be applied several times a day 
and caused no discoloration This medicinal spray appeared very 
effective, but just how much credit it should have is a question, be¬ 
cause in all probability the fungus had been weakened or partly con¬ 
trolled by the applications of strong salicylic acid It is important to 
repeat that, from the beginning, medicated soap was used regularly 
for both baths and thorough shampoos The treatment of the kitten 
consisted of baths with a 1 per cent solution of orthophenylphenol 
in cocoanut oil soap This treatment failed to control the fungus, 
which increased considerably and spread along the back and shoulders 
of the kitten The long thick hair was doubtless partly responsible for 
the ineffectiveness of the treatment, but other factors entered into 
the case The kitten was confined in a small cage m a hot room having 
a high degree of humidity. These two factors, heat and humidity, 
were especially favorable to the growth of the fungus. At the end of 
three weeks the kitten was taken to Pennsylvania by the original 
owner who reported that the kitten was finally cured, after having 
spent the summer out of doors 

1 Formula patented by Dr Irving 8 Barksdale, Greenville, 8 C 
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DURATION OF THE DISEASE AND 8USCBFTIBILITT 

The lesions of Case I were of long duration and great seventy The 
first spots appeared on April 16 and the spots continued to develop 
until early August Even after that period, small red spots developed 
but soon subsided During the course of the infection Case 1 developed 
over 70 typical lesions, the largest the Hize of a dime In addition to 
the typical lesions, numerous small spots appeared which, however, 
soon yielded to treatment Case II, another member of the household, 
developed lesions in considerable numbet but much less than Case I 
In this instance a lesion developed in the scalp and was very rIow in 
yielding to treatment A third case was that of a fnend who visited 
the house only once, on April 17, 1933, and held the kitten for several 
minutes This case developed one very typical lesion on the neck, 
which was cured by the use of strong iodine 
There is evidently a great difference in the susceptibility of in¬ 
dividuals The original owner of the kitten had six cats in addition to 
the kitten so that there was every opportunity to develop a severe 
case of ringworm These cats developed the disease but in a much 
milder form No typical lesions appeared on the owner, but for some 
weeks she was troubled with rather haid, red, raised spots on her 
arms These spots were too nearly cured when examined to make suc¬ 
cessful cultures even if the fungus had been the cause of the eruption 
The question of susceptibility or non-susceptibihty has been at¬ 
tributed to various factors E W and A E Stem 4 conducted experi¬ 
ments on the pH concentration of different remedies and showed that 
basic dyes are increasingly effective as inhibiting agents as the pH 
of the media is increased Gentian violet is a basic dye that is effective, 
whereas mercurochrome is acid and has been found to be less effec¬ 
tive The question arose as to whether or not the degree of acidity or 
alkalinity of the human system would have any bearing on the ques¬ 
tion of susceptibility Hoping to get a little data on this phase of the 
subject, a senes of experiments was conducted with cultuie media 
having different pH concentrations ranging from 4 7 to 7 3 The 
cultures were fairly uniform m growth, no marked differences being 
observed 

DETERMINATION AND MORPHOLOGY OF THE CAUSAL ORGANISM 

The mycelium observed in the scrapings from the human skm le¬ 
sions and in the scurf from the kitten was found very sparingly and 
* SnAm, E W. and A E Journ Lab A Clin Med 14:1057-1080 1027 
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was hyaline and fine, about 2$ to 3 m in diameter In the cultures the 
mycelium was much coarser The cultures produced spores in great 
abundance in 3 days From the spores the fungus was determined as 
a species of Microsporum 

Two species of this genus, M lanoeum Sabouraud 8 and M fehneum 
Fox and Blaxall* have been reported as occurimg on cats Mxcro- 
sporum lanoaum or Microsporum canmum Bodin was first observed 
on dogs, but later reported on cats Microaporum fehneum was in¬ 
vestigated first by Fox and Blaxall in 18%, who described the trans¬ 
mission of the ringworm from cat to man, but did not name the fungus 
specifically This species was reported of frequent occurrence in Eng¬ 
land but was not found m Pans Later, m 1902, it was found by Mew- 
born 7 m New York The author’s use of the name Microsporum felm- 
eum appears to be the first time it w as mentioned m literature These 
two species have been considered identical by different authorities, 
and there is nothing in the descnptions of the microscopic characters 
of the species to separate them 

The organism studied in the present investigation has been tenta¬ 
tively referred to M fehneum Because of the marked vanation ob¬ 
served m the size and shape of the spores m cultures isolated from 
cats, m the same strains at different ages, and in cultures inoculated 
into cats and later recovered and re-cultured, it is felt that until a 
comparative study is made of a large number of strains isolated from 
cats a specific determination cannot be positive Comparative exam¬ 
inations were mode of strains from cats from Texas, District of Co¬ 
lumbia, and New York The three strains showed a wide range in the 
spore measurements The strain from Texas grew slowly and produced 
smaller, narrower spores than those of the local strain studied by the 
authors, while the New York strain had spores over twice as long as 
the latter strain and narrower In strains from Texas and District of 
Columbia, the cell walls weie not conspicuously munculate and then 
only at an advanced stage The strain from New York showed this 
character earlier and in a much more marked degree. It is observed 
that the spores of the organism studied here exceed the measurements 
for M fehneum, but in the different strains studied the size of the 
spores seemed to vary so much, according to age and vigor, that these 
differences were not considered sufficiently constant to warrant the 
establishment of a new species 

» Rabocbadd, R Tnehophutiet Humatnet Atlas, p 68 P*n« 1807 
Fox, C and Blaxall, F R Bnt Journ of Dermatology $ 877-884 1896 

T Miwsobn, A D New York Medioal Journal 76 848-849. 1908. 
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Cultures made from the scrapings of the human skin and from the 
scurf of the cat, on Sabouraud and com meal agar, grew rapidly and 
fruited in 3 days The cultures were at first white and fluffy, but later 
became powdery and deep cream m color In Petn dishes the fungUB 
showed marked zonations and a tendency to make a secondary 
growth The spores were hyaline, spindle-shaped, mostly 7 to 9- 
septate, and ranged in size from 8-12/iX45-60/1 Old cultures were 
strikingly pleomorphic and showed an abundance of chlamydospores 
and so-called aleunspores No stnkmg morphological differences were 
apparent in cultures made from the inoculated cats 
It is proposed to assemble various strains of Microsporum occur¬ 
ring on cats widely separated geographically in order to make a com¬ 
parative study of these forms 


PALEOBOTANY —A walnut from the Chesapeake Miocene 1 Ed¬ 
ward W Berry, Johns Hopkins University 
Fossil plants are extremely rare in the shallow water marine forma¬ 
tions of the Middle Atlantic Miocene and, as far as I know, are con¬ 
fined to a very few localities where the near shore deposits of the 
Calvert—the basal formation of the Chesapeake group—have yielded 
a limited number of species 



1 2 


Fig 1 Juglans calteritona Berry of Calvert formation, 1J miles south of Plum 
Point, Maryland 

Fig 2 J ealverttano from Riohigond, Virginia 

An attempt was made to evaluate these florules in 1916* and it 
was concluded that the one from the District of Columbia with its 
small-leafed oaks, holly, Vaccinium, Piens and Leguminosae repre¬ 
sented a temperate flora growing in a region of coastal sand dunes on 
a low coast with high insolation and slight run-off, and that from Rich¬ 
mond, Va , indicated a low coast lined with cypress swamps where the 
inconsiderable run-off earned only the finest muds This past summer 

1 Received Deo 18,1038 

* Biut, E W The pkyneal conditions indicated by the flora of the Calvert forma¬ 
tion U S Geol Survey Prof Paper 98.81-73, pb It, t 1018 
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Dr R L Collins collected a single compressed nut from Zone 11 of 
the Calvert formation* at a locality 1} miles south of Plum Point, on 
the Bay shore in Calvert County, Md. This was collected in place 
from near the base of Zone 11 which is here a poorly fossiliferous Bandy 
clay about 13 ft thick, at a point where recent storm waves had 
washed a new face at the base of the cliff 

At about the same time Mr Benjamin Gildersleeve working for the 
Virginia Geological Survey, collected a second specimen from an ex¬ 
posure in the bed of Cannon Creek, 100 ft north of the Valley road 
in the city of Richmond, Va. This second specimen was partly weath¬ 
ered out of the matrix and is in two pieces, which enables one to get 
some idea of the internal morphology 

Although it is not deurable to sacrifice the Maryland specimen to 
check the internal features, the size, degree of compression, degree of 
hgmfication and rather characteristic surface ornamentation leave no 
doubt that the two fossils represent a nut of the same botamcal species 
and that the internal features of the Virginia specimen may safely 
be used to amplify the description of the species 

There can be no doubt but that we are dealing with the fruit of 
some member of the family Juglandaceae and the shape and rugose 
surface of the specimens point to the genus Juglam rather than to 
Hicona The seed itself is too shriveled to furnish positive evidence, 
but the proportions and size of the seed cavity point in the same direc¬ 
tion as do the external features 

The species may be called Juglam calvertuma and is the first Mio¬ 
cene species from eastern North America. It may be described as 
follows. 

Juglans calvertuma n sp 

Nut mdehiscent, bony, apparently circular in cross-section, with no evi¬ 
dence of any angularities, slightly prolate-spheroidal m form, slightly apicu- 
late— a feature which may have been more pronounced in life than the speci¬ 
mens indicate, rounded at the base, medium thiok-walled, irregularly longi¬ 
tudinally rugose, the rather flattened rugosities formed by inosculating and 
rather deep aulcae 

Seed solitary, fleshy, deeply two-lobed, prominently pointed, too shrunken 
to show whether it was corrugated as m Hicona or more smoothly excavated 
as in Juglans, seemingly less oompressed than in Hicona and with the gen¬ 
eral proportions of the seeds of Juglans 

Maryland specimen Virginia specimen 
Dimensions Length 2 1 cm 2 06 cm 

Width 1 8 cm 1 8 cm 

Thickness 0 0 cm 1 3 cm 

' Maryland Geol Survey Miocene, p IxrLi, 1904 
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Regarding the ecological meaning of the specimen a species of Juglant 
hardly fits into the picture of a dune flora or a cypress swamp association, 
which, as previously mentioned were considered to be the associations of 
the District of Columbia and Richmond florules respectively 

Insofar as climatic features are concerned Juglam accords well with the 
idea of a temperate flora during the deposition of the Chesapeake group 
Miocene That this walnut was not a coastal specieB, but was earned into 
the basin of sedimentation by nver action seems probable, and while it is 
remarkable that two specimens from widely separated regions should be 
found at the same time, the fact that nothing of the sort has hitherto been 
encountered in all the years that the Calvert exposures have been assiduously 
collected o\er by both vertebrate and invertebrate paleontologists points 
to the actual ranty of such remains and further enhances the probability 
of the foregoing explanation 

The genus Juglans has a fossil record which according to the published 
accounts goes back to the Mid-Cretaceous and about 150 nominal extinct 
species have been described Sixteen Upper Cretaceous species, all from 
North American localities and all based upon leaflets have been described, 
but the majority of these must be considered of doubtful botanical validity 
as the identity of none of the leaflets is confirmed by fossil fruitB The fossil 
fruits are found however, often in some abundance, m formations ranging 
in age from the Eocene to the present 

About a dozen Paleocene species are recorded, all North American and all 
open to some question, and about 20 Eocene all North American or Arctic, 
except a single European form The majority of these are based upon leaflets 
but several fruits have also been found Ohgocene species to the number 
of 15 have been described and these are all European except one based upon 
entirely characteristic petrified seeds from the Titanothenum beds of 
Dakota The absence of North American Ohgoceno records is to be at¬ 
tributed to the actual dearth of, and the failure to recognise beds of this age 
on this continent and not to any absence of the genus at that time in North 
America 

More than 50 Miooene species have been described, the majority of which 
are European, but Asia, Porto Rico and northern South America appear in 
the record at this time and many are represented by characteristic fruits 
The 14 North American Miocene species are all from the western part of the 
continent 

About 20 Pliocene species are known, mostly European, although several 
are from Asia and include many excellent and characteristic fruits North 
America does not contribute to the Pliocene record and, as in the Ohgocene, 
this is due to the sparsity of Pliocene deposits which are either manne or are 
in the and western part of the continent Pleistocene spocies, several of 
which are apparently extinct, are found in Europe (2), Asia (1), North Amer¬ 
ica (4), and Porto Rico (1) The majonty of these are based upon fruits 
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ORNITHOLOGY — Bird, bones from old Eskimo ruins tn Alaska 1 
Herbert Friedman, U S National Museum 

In the past few years several valuable lots of Alaskan avian bones 
have come to the United States National Museum as a by-product of 
explorations and excavntions by members of the Divisions of Anthro¬ 
pology and Ethnology For convcmence in publication and reference, 
the reports on these collections have been combined mto one paper, 
but each is treated separately herein 

It has been argued at times that bird bones found in old Eskimo 
habitations are not reliable faunal records as they might have been 
brought there from quite far off by visiting Eskimos This, however, 
is largely negatived by the sedentary habits of almost all the present 
tribes and village groups of these people 

Not only do these bones (which total hundreds of individual 
specimens) reveal a little of the “third-dimension” of avian geog¬ 
raphy, that is, the time duration of present local distribution, but they 
also yield a number of intci esting distributional records, as well as 
supplying information on the diet of the Eskimos in prehistono times 

ANCIENT BIRD BONES FROM AMAKNAK ISLAND, ALEUTIAN ISLANDS 

The bones reported on below were collected by Mr Henry B 
Collins, Jr, Assistant Curator of Ethnology of the United States 
National Museum from three ancient Eskimo village sites on Amaknak 
Island The exact age of the sites (and therefore of the bones) is not 
determinable, but according to Mr Collins their antiquity is very 
considerable, probably over a thousand years The village sites are 
designated by their relative positions—West, East, and Southwest 

Amaknak Island is a small island in Unalaska Bay near the entrance 
of Captain's Bay, in the northeastern part of Unalaska Island, in the 
central part of the Aleutian chain It has a port, Dutch Harbor, where 
the ships bound foi Unalaska generally call, but it has not figured in 
ornithological literature under its own name to any extent, practically 
all bird records from there having been recorded merely as “Unalaska 
Island ” 

The bones include identifiable remains of 21 species. The majority 
of these are well known members of the Aleutian, or even Unalaskan, 
avifauna, two, the yellow-billed loon and the long-tailed jaeger, are 
of interest as geographic records Of the bones collected, those in 

1 Published by permission of the Secretary of the Smithsonian Institution 
oeived March 2.1984 
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sufficiently good condition to be useful as specimens have been re¬ 
tained in the national collections, the fragmentary specimens (unless 
of interest as records) have not been kept in all cases An annotated 
list of the species follows 

Gavia adamsi (Gray) Yellow-billed Loon 

The yellow-billed loon is represented by a metacarpal and a tarso- 
metatarsus found m the diggings m the East Village This species 
appears to be new to Unalaska Island 

Gavia stellata (Pontoppidan) Red-throated Loon 

Two fragmentary humeri were found at the East Village 

Diomedea albatrus Pallas Short-tailed Albatross 

A coracoid from the South West Village site (two to three feet 
down from the surface), and several fragmentary humen from the 
East Village (surface down to six feet below) represent this albatross 

Puffinuh tenuirostris (Temmmok) Slendei-billed Shearwater 

The slender-billed shearw ater is represented by a coracoid found in 
the surface diggings at South West Village 

Phalacbocouak pelagicus pelagicus Pallas Pelagic Ooimorant 

Two humeri and a fragmentary tarsometatarsus from East Village, 
a coracoid from West Village, and several humeri and a tibiotarsus 
from South West VUlage (surface to three feet deep) reveal the pres¬ 
ence of this cormorant on Amaknak Island 

Anser ALBifRONS subsp White-fronted Goose 

The white-front goose (probably gambeh) is represented by a broken 
humerus found m the superficial diggings at East Village 

Clangula hyemaus (Linnaeus) Old-Squaw 

One humerus of the old squaw was found at West Village 

Hibtrionicus histrionicus pacificus Brooks 
Western Harlequin Duck 

The western harlequin duck is represented by a humerus from the 
superficial layer at South West Village, and by another from the 
deepest layer (four to six feet) at East Village 
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Somatbria v-nigra Gray Pacific Eider 

The Pacific eider is represented by bones from three village sites— 
a tibiotarsus from West Village, a broken tarsometatarsus from South 
West Village (layer two to three feet deep), and by fragments from 
East Village (layer three to four feet deep) 

Somateria spectabilis (Linnaeus) King Eider 

Four fragmentary coacoids from East Village, an ulna from South 
We^t Village (superficial layer), ami a humerus from the deepest 
layer (four to six feet) from North East Village belong to this species 
and indicate the relative commonness of the king eider at Amaknak 

Melanitta deglandi (Bonaparte) White-winged Scoter 

The white-winged scoter is represented by a broken humerus from 
West Village, four humeri from East Village, and two humeri from 
the superficial layer of North East Village 

Oidemia Americana Swainson American Scoter 

A tarsometatarsus from the middle layer (three to four feet deep) 
from East Village is of this species 

Haliaeetus leucocephalus alascanub Townsend 
Northern Bald Eagle 

A broken humerus and a tarsometatarsus from South West Village 
belong to the Northern bald eagle 

Stercorarius parasiticus (Linnaeus) Parasitic Jaeger 

The parasitic jaeger is represented by a humerus and a tarsometa- 
tarsus from East Village, and by a broken tibiotarsus from the deep¬ 
est layer (four to six feet) from East Village 

Stercorarius longicaudus VieiUot Long-tailed Jaeger 

The long-tailed jaeger is represented by five pairs of humen and 
one tarsometatarsus from East Village, two humen and three frag¬ 
mentary tarsometatarsi from South West Village (surface to three 
feet deep), and by six humen (two pair plus two) from West Village 
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Labxts hypbrboreus Gunnerus Glaucous Gull 

A humerus from East Village and a mandible from the middle 
layer (three to four feet) from East Village represent the glaucous 
gull 

Lartjs OLAUCB8CBN8 Naumann Glaucous-winged Gull 

The glaucous-wmged gull is represented by a fragmentary humerus 
from the lowest layer (four to six feet) from East Village 

Uria aalge californica (Bryant) California Murre 

The California murre is hsted here on the basis of two humen from 
South West Village (two to three feet deep), and a piece of a skull, a 
humerus, and some fragments from the two lower layers (three to 
six feet deep) from East Village This species is very similar to the 
next osteologically and a number of bones have been considered 
unidentifiable and are omitted from this report 

Uria lomvia arra (Pallas) Pallas’s Murre 

The Pallas's murre is represented by two broken humen from 
West Village, a coracoid, two humen, two femurs, two fragmentary 
pairs of clavicles, and three ulnae from South West Village (superficial 
layer), and by nine humen and three ulnae from East Village If 
Salomonsen's new form mornata* be recognized, these bones would 
have to be considered as of that race, a course that I consider not 
unlikely 

Cepphus columba Pallas Pigeon Guillemot 

A few fragments of pigeon guillemot bones were found in the 
superficial layer at South West Village 

Lunda cirrhata (Pallas) Tufted Puffin 

The tufted puffin is represented by a humerus and an ulna from 
East Village 

BIRD BONES FROM OLD ESKIMO RUINS ON KODIAK ISLAND 

The following bird bones were collected by Dr Ales Hrdhcka, cu¬ 
rator of Physical Anthropology, United States National Museum, in 
old Eskimo ruins on Kodiak Island, Alaska, during the summer of 
1932 The bones are all in the collections of the Museum 

1 Ibis, 1082, p 128 St Matthew’s Island, Bering Sea 
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Gavia immer elasson Bishop Lesser Loon 

One humerus of this loon was collected The subspecifio determina- 
tion is made on the basis of geography 

Colymbus griseoena HOLBOELLi (Reinhardt) Holboell’s Grebe 
This species is represented by a single humerus 

Diomedea albatrus Pallas Short-tailed Albatross 
A tarsometatarsus represents this species m the present collection. 

Fulmarus glacialis RODOER6I Cassm Pacific Fulmar 
One fractured skull of this bird w as unearthed 

Phalacrocoimx carbo sinensis (Shaw and Nodder) 

Chinese Cormorant 

A humerus of this species (subspecies by virtue of geography) is 
the most surpusmg discovery m this collection It comprises not only 
a great eastern extension of range of this cormorant, but also the first 
record for the form in North America 

Phalacrocoray pelvqicub pelaoicus Pallas Pelagic Cormorant 

The pelagic cormorant is represented by five good and two frag¬ 
mentary humeri, two ulnae, and one tibiotarsus 

Anser albifrons albifhons (Scopoh) White-fronted Goose 

The white-fiontcd goose is represented by a single humerus in al¬ 
most perfect condition 

Chen rossi (Cassm) Ross’s Goose 

A fragmentary skull exactly matches one of this specieB This bird 
appears to be new to the avifauna of Kodiak Island 

Clangula hyemalis (Linnaeus) Old-squaw 
One sternum of this form w as collected 

Somatbria v-nigra Gray Pacific Eider 
A single coracoid and two skullB of this eider were collected 
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Somatbria bpectabilis (Linnaeus) King Eider 

A humerus and seven skulls of this bird were brought back by Dr 
Hrdhcka 

Arctonetta fischeri (Brandt) Spectacled Eider 

This duck is represented by a humeius It is known to winter in the 
Aleutian chain and southward 

Melanitta deglandi (Bonaparte) White-winged Scoter 

Nine humeri and three ulnae of this bird were collected 

Melanitta perspicillata (Linnaeus) Surf Scoter 

Of this species five humeri and two ulnae were found 

Oidemia Americana Hwainson American Scoter 

This duck is represented hy a broken skull, fifteen humeri, and 
two ulnae 

Haliaetuh leucocephalus ALASCANUb Townsend 
Northern Bald Eagle 

The bald eagle is one of the commonest birds of Kodiak Island, and 
its remains are similarly numerous It is represented in this collection 
by nine skulls in various degrees of perfection, one pair of mandibles, 
four sterna, seven synsacra, thirteen humeri, foui ulnae, two radii, 
five tibiotarsi, two coiacoids, one clavicle, one femur, three tarsomet- 
tatarsi, and twelve metacarpals 

Lagopus rupestris kelloggae Gnnnell Kellogg’s Ptarmigan 

A single humerus of this bird was brought back by Dr Hrdhcka 
The BubBpecific identification is based on Taverner’s data on the dis¬ 
tribution of the races of the rock ptarmigan (4nn Rcpt Nat Mus 
Canada 1928 28-36) 

Larus htperborbus Gunncrus Glaucous Gull 

This gull is represented by four humen 

Larus glaucescens Naumann Glaucous-winged Gull 

Five humen of this gull were collected 
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Uria a aloe californica (Bryant) and Uria lomvla arra 
(Pallas) California Murre and Pallas’s Murre 

It is unfortunate that the bones of these two murres are not more 
diagnostic as both species occur on Kodiak Island The genus is 
represented by four skulls, five synsacra, one pair of clavicles, one ‘ 
pair of maxillae, one femur, one ulna, two tibiotarsi, and twenty- 
threo humen The probabilities are that the majority of the bones 
are of Una lomtna arra as that is the commoner of the two murres on 
the Island 


Cepfhub columba Pallas Pigeon Guillemot 
A single skull represents this bird in the present collection 

Bubo virqinianus algistus (Oberholser) 

Saint Michael Homed Owl 

Dr Hrdlicka collected six ulnae of a great homed owl, which on 
geographical grounds, is probably the race algistus It is rather strange 
that no other parts of the skeleton were found 

Surnia ulula caparoch (Muller) American Hawk Owl 
A single fragmentary skull represents this species 

Corvub corax principalis Eidgway Northern Raven 

This raven is represented by four skulls, one pair of maxillae, two 
humen, and two ulnae 

Corvub brachyrhynchus caurinus Baird Northwestern Crow 
A single humerus of this crow w as collected 

BIRD BONES FROM CAPE DENBEIGH, NORTON SOUND 

These bones were collected by Mr H B Collins, Jr , from diggings 
of prehistoric, but probably not very ancient, Eskimo r ums at Cape 
Denbeigh The great bulk of the bones are of two species of ptarmigan, 
Lagopus rupestns and Lago-pus lag opus, both of which were obviously 
the chief avian items of food (and probably still are) of the local 
Eskimos The next most abundant bones are those of Pallas’s murre, 
Una lamina arra, the white winged scoter, Melanitta deglandi, and 
the Pacific and King eiders, Somatena v-nigra and Somatsna spact- 
abihs Fifteen species in all are represented in the Cape Denbeigh 
material, a list of which is as follows 
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Gama adamsi (Gray) Yellow-billed Loon 

Oatna steUaia (Pontoppidan) Red-throated Loon 

Phalacrocorax unle (Gmelin) Red-faced Cormorant 

Brania canadensis minima Ridgway Cackling GooBe 
Histnonicus histnonicus pacificu <? Brooks Western Harlequin Duck 


Somalena v-nigra Gray 
Somatcna spectabilis (Linnaeus) 
Melanxtta deglandx (Bonaparte) 
Melamtta perspicillaia (Linnaeus) 
Otdemta amencana Swainson 
Logopus lagopus alascensts Swarth 
Lagopus rupestns subsp 
Una lomvta arra (Pallas) 

Cepphus columba Pallas 
Fratercuia comiculaia (Naumann) 


Pacific Eider 
King Eider 
White-winged Scoter 
Surf Scoter 
American Scoter 
Alaska Ptarmigan 
Rock Ptarmigan 
Pallas’s Murie 
Pigeon Guillemot 
Horned Puffin 


BIRD BONES FROM SEWARD PENINSULA 

In 1929 Mr H B Collins, Jr , excavated an old Eskimo village at 
Kowieruk, three miles east of Imaiuk Basin, Seward Pcmnsula This 
site was poor in bird bones but revealed fragments of three species 

Gama adamsi (Gray) Yellow-billed Loon 

Clangula hyemahs (Linnaeus) Old-squaw 

Histnonicus histnonicus panficus Brooks Western Harlequin Duck 

BIRD BONES FROM BONAB1LA 

In the course of some diggings in an old midden at Bonasila Dr 
Hrdhcka unearthed a few bird bones representing the following three 
specieB 


Cygnub columbianus (Ord) Whistling Swan 
Two broken humeri and one femur. 

Bbanta canadensis mtnima Ridgway Cackling Goose 
One humerus and one femur 

Mblanitta deglandi (Bonaparte) White winged Scoter 
One humerus 
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SCIENTIFIC NEWS AND NOTES 
Prepared by Science Service 
Notes 

J V 

Meeting of the American Chemical Society —At the spring meeting of tft4 
American Chemical Society, held in St Petersburg, Florida, March 26 td 
30, papers were presented by the following Washington scientists J E 
Adams, Bureau of Chemistry and Soils, George M Bahht, Bureau of 
Chemistry and Soils, Frederick Bates, Bureau of Standards, F G 
Brickwedde, Bureau of Standards, C A Browne, Bureau of Chemistry 
and Soils, C K Clark, Bureau of Chemistry and SoiIb, C C Concannon, 
U S Department of Commerce, J M Dallavalle, U 8 Public Health 
Service, E L Demmon, Forest Service, P H Emmett, Bureau of Chemistry 
and Soils, E J Fox, Bureau of Chemistry and Soils, W A Gersdorff, 
U S Department of Agriculture, R E Gibbon, Carnegie Institution of 
Washington, tt M Hann, National Institute of Health, R W Hahknebs, 
Bureau of Chemistry and Soils, T H Harris, Bureau of Chemistry and 
Soils, H P Holman, Bureau of Chemistry and Soils, C S Hudson, 
National Institute of Health, H S Isbell, Bureau of Standards, E F 
Kohman, National Canners Association, C H Kunsman, Bureau of Chem¬ 
istry and Soils, H II Moitern, Bureau of Chemistry and Soils, E K 
Nelson, Bureau of Chemistry and Sods, E M Nelson, Bureau of Chem¬ 
istry and Soils, R A Nelson, Bureau of Chemistry and Sods, S Palkin, 
Bureau of Chemistry and Sods, G N Pullet, Bureau of Chemistry and 
Sods, C B Puhves, National Institute of Health, D A Reynolds, Bureau 
of Mines, N H Sanborn, National Canners Association, R R Sayers, 
U S Public Health Service, W C Smith, Bureau of Chemistry and Sods, 
F H Thurbeh, Bureau of Chemistry and SoiIb, J W Turrentink, 
Bureau of Chemistry and Soils, H W Von Loesecke, Bureau of Chemistry 
and Soils, J R Winston, Bureau of Plant Industry, and W P Yant, 
U S Public Health Service 

Johne Hopkins University —The university circular coveting 1934 sum¬ 
mer courses announces the following Washington scientists as special lec¬ 
turers for the Summer Research Conferences on Chemical Physios F G 
Brickwedde, Bureau of Standards, and S B Hendricks and L R Max¬ 
well, Bureau of Chemistry and Sods 

The IhUebrand pnte —The Hdlebrand prise of the Chemical Society of 
Washington for the year 1933 has beon awarded to the late Dr Edward 
Wight Washburn for the discoveiy of the first practical method of separat¬ 
ing the isotopes of hydrogen This discovery, namely, the electrolytic 
method of separation, has made possible the subsequent research into the 
properties of the isotopes of hydrogen, and has thus initiated almost a new 
era in chemiBtry, consequent upon the differences in the ohemical and physi¬ 
cal properties of these isotopes and their compounds 

Biological Survey —Dr Jay N Darling on March 19 took the oath 
of office as chief of the Bureau of Biological Survey. U S Department of 
Agriculture Early this year he was awarded the Medal of the Outdoor Life 
Magasine for outstanding service in the field of wdd-hfe conservation On 
June 14,1933, he was appointed by Secretary Wallace as a member of the 
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Advisory Board, Migratory Bird Treaty Aet He has also served as a mem¬ 
ber of the President's Committee on Wild-Life Restoration 

A recently revised map of the Canadian northwest designates a hitherto 
unnamed bay on Great Bear Lake as Preble Bay, m honor of E A Preble 
of the Bureau of Biological Survey, an early explorer of thiB region Mr 
Preble had previously been similarly honored when an udand 25 miles long 
in Great Slave Lake was named Preble Island In North America Fauna No 
27. “A Biological Investigation of the Athabaska-Mackonzie Region/’ pub¬ 
lished by the Bureau in 1908, Mr Preble not only provided the first exten¬ 
sive biological knowledge of this region but also made important contribu¬ 
tions to its geography 

Dr W B Bell spoke before a Recreation Conference held March 10 
to 18 at the Massachusetts Slate College, in Amherst, on “The Biological 
Survey's Contribution to Recreation ” 

On March 3, F C Lincoln, of the Bureau of Biological Survey, spoke 
at the annual meeting of the Wilderness Club at Philadelphia, Pa , on The 
distribution and migration of some eastern waterfowl Mr Lincoln was 
recently appointed one of five members of the Waterfowl Committee of the 
National Association of Audubon Societies 

Bureau of Standard *—Dr Raleigh Gilchrist left on March 14 to 
attend international congresses on chemistry m Pans and Madnd, as official 
delegate of the Department of Commerce and of the National Research 
Counod At the Madnd congress he presented a paper by himself and Dr 
E Wichfrs, also of the Bureau's staff, on A new system of analytical 
chemistry for the platinum metals 

Children's Bureau, Department of Labor —An extensive program has been 
undertaken for the location of children who are undernounshed or in need 
of medical care This was first suggested at a national conference called 
last fall after information assembled by the Children's Bureau hud shown 
many ohddren to be showing effects of the depression With the aid of 
C.W A funds, thirty-eight states and Puerto Rico set up child health nurs¬ 
ing services and employed approximately 2,300 nurses, including 180 super¬ 
visors The Bureau has made available the services of five physicians to 
assist the states in the development of the program and has prepared special 
examination forms for use by physicians making examinations of children 
suspected of being undernounshed 

In a majonty of the states the lead in organizing the child health recov¬ 
ery program was taken by the state health departments, m a few by the 
state medioal associations, the Aoademy of Pediatncs, or the Btate relief 
administrations Support of the work has been voted by the Amencan Child 
Health Association, which lent the part-time services of its medical director 
for three months, and by the executive board of the Amencan Academy of 
Pediatncs Lay organizations of men and women are also assisting 

Department of Terrestrial MagnetismjCamegie Institution —R H Mans¬ 
field, who has been stationed at the Huancayo Magnetic Observatory in 
Peru since September 26, 1932, left the Observatory the latter part of April 
for Buenos Aires whence he will proceed to Capetown, South Africa After 
comparing instruments at the University of Capetown, he will make his way 
up the east ooast of Afnca to Aden, Port Sudan, and Sues, securing en route 
magnetic observations at selected stations previously occupied by observers 
ofthe Carnegie Institution of Washington The pnncipal object of this ex- 
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pedition is to obtain data for the study of secular variation in the region 
traversed 

0 W Torreson accompanied by Mm Torreson, left Washington on 
April 6, 1934, for Peru, where he will join the staff of the Huancayo Mag¬ 
netic Observatory 

Dr B J F Sohonland, Senior Lecturer m Physics, University of Cape¬ 
town, South Africa, and well known for hiB investigations of lightning* 
arrived in New York on April 8, for a ten-week visit m the United States 
He plans to spend the first six weeks at the Department of Terrestrial Mag¬ 
netism He is to present several papers on the results of some of his recent 
work at the scientific meetings which will be held in Washington the latter 
part of Apnl Before his departure in June, he will visit a number of univer¬ 
sities and scientific institutions in the eastern and middle-western states 

Bureau of Fisheries —At the invitation of the deputy governor of the 
Federal Reserve Bank of Philadelphia, John S Sinclair, Dr P 8 Galt- 
boff, in charge of oyster investigation for the United States Bureau of 
Fisheries, presented at the meeting called by the reserve bank, March 27, 
1934, an analysis of the present conditions in the oyster industry with spe¬ 
cial reference to New Jersey 

Dr Galt boff regards the drop in demand for oysters and low prices 
as being responsible for the present critical situation Planting operations 
in Delaware Bay begin in May and end on June 30, but on account of the 
general economic situation and especially because of the closure of several 
local bankB, the oyBtermen are unable to obtain credit to finance planting 
operations Steps are being taken to obtain credit from the Federal reserve 
bank 

The sound policy, adopted by the state in maintaining the public seed 
oyster beds from which planters are permitted to dredge seed oysters for 
cultivation, is a guarantee that natural oyster resources of the state will not 
be depleted This conclusion is corroborated by the fact that from 1880 until 
1929 oyster production in New Jereey steadily increased, whereas, in the 
Chesapeake Bay it materially declined 

At the request of the New York State Conservation Commissioner, 
Lithoow Osborne, a conference was held by the representatives of the state 
and officers of the United States Bureau of Fisheries at Cambndge, Mass, 
on March 21, for the purpose of laying plans for a cooperative investigation 
of the marine fisheries of New York As a result of the very definite increase 
in interest among anglers, particularly in the fishery resources of the marine 
district, the conservation department is considering the possibility of under¬ 
taking an intensive study of the fish supply in order to provide for adequate 
utilisation as well as conservation Dr Emmeline Moore, chief aquatic 
biologist of the conservation department, presented the tentative plans of 
the state’s investigation, and R A Nesbit, in charge of the Bureau’s inves¬ 
tigations in the Middle Atlantic section, discussed at length the findings of 
four years of research by himself and several assistants in this field 

Personal Item 

Delbert M Little, for the past five yearn in charge of the Weather 
Bureau’s station at Oakland, Caul, has been promoted to the chief of the 
serological division of the Bureau 
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PALEONTOLOGY —Early Tertiary species of gastropods from the 
Isthmus of Tehuantepec 1 Julia Gabdner, U S Geological 
Survey and Edgar Bowles, Johns Hopkins University 

Among some collections made in Mexico a number of years ago, 
was a small gastropod assemblage of four species, all of them un¬ 
familiar They had nothing in common with any known East Coast or 
Gulf fauna and were put aside m the hope that at some future time 
check material might come to light A few months ago, m a random 
survey of the Federal collections, Mr F E Turner of the University 
of California came upon them and commented on their extraordinary 
resemblance to middle Eocene (Domengme) species from the Simi 
Valley in southern California. A closer comparison further revealed 
the faunal similarity which is the more significant because the species 
are not generalized but are apparently specialized and short ranging 
types Although certain elements in the Domengme fauna are present 
in the Umpqua formation of Oregon, there is no former record of the 
extension of the Domengme sea south of California So close, how¬ 
ever, is the resemblance between the Chiapas faunule and that from 
the Simi Valley, distant more than 1700 miles m an air line, that a 
common shore line may be reasonably postulated 

The Chiapas locality is about 12 miles east-north-east of Sayula and 
less than 10 miles behind the mountain front which faces the Atlantic 
Ocean There is no evidence m the present material that the Atlantic 
had broken through, but the mter-oceanic barrier must have been ex¬ 
tremely narrow. 

The sketch map (Fig 1) indicates the outorop from which the col¬ 
lection was made 

1 Published by permlstion of (he Director, U S Geological Survey Received 
Meroh 5, 1984 
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Fig 1 —Locality 1 —Shu Vslley, California, 2—12 miles aaat-north-eaat 
Sayula, Chiapas, Menoo 


Type 
The t; 


AMPULLINAE 
Ckrnina Gray 

1840 Qsat.J E Syn Cont Bnt Mas,42.147 

Natica fluctuate G B. Sowerby (Recent m the south Pacific) 
le type of Cemxna is a large, not very heavy, inflated shell with a de¬ 
pressed spire and with a widely expanded and obliquely produced aperture 
The inner margin of the aperture is broadly constricted at the base of the 
body The parietal odious is very heavy but thins gradually and is spread 
over the body wall with no sharply defined limit exoeptmg at the extreme an¬ 
terior portion where it merges into the sharp, narrowly reverted, anterior 
margin of the aperture The genotype is the only living representative of a 
family which was widespread during the first half of the Tertiary, both in 
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the Tethyan sea and in the cooler waters Stewart 1 in his discussion of the 
Ampullinae recognised the need of a new group name to include “Nalica" 
hanmbalt Dickerson “Globulana hannabah Dickerson might be cited as an 
Eocene Cemtna but it has a much heavier callous extending over the parietal 
region with a distinct boundary I think it will prove to represent a separate 
poup of Olobulana, not directly related to Cemtna, the latter having proba¬ 
bly developed from Olobulana m the Miocene or later ” The importance of 
the group is increased by the recognition of an allied member many hundred 
miles to the south of the form described by Dickerson 


Eocebnina Gardner and Bowles, new section 

Type Naitca hannabalt Dickerson Middle Eocene (Umpqua formation) 
of Oregon 

Shell heavy, obliquely ovate Spire depressed Nucleus not preserved but 
certainly small and paucispiral Post nuclear whorls increasing very rapidly 
m diameter Aperture pyriform, expanded and obliquely produced anteriorly, 
the line of division between the outer bp and the parietal callous indicated 
by a shallow groove Parietal callous heavy with a sharply defined outer 
limit, almost or entirely sealing the umbilicus and merging into the slightly 
reverted anterior margin of the aperture Sculpture restricted to mcremen- 
tals with occasional resting stages 

The section is founded upon the type species from the Umpqua formation 
of Oregon and its variants in the Domengme formation of southern Cali¬ 
fornia and a new species from the Isthmus of Tehuantepec 

Ampulhna ephaenca Deshayes from the upper Eocene of the Pans Basin 
shares with the American forms the depressed spire, heavy shell, and parietal 
callous 

Cernlna (Eocernina) chiapasensls Gardner and Bowles, n ap 

Fig 2,3 

Shell subglobose, smoothly inflated, spire depressed Nuclear whorls not 
preserved but doubtless small in sise and few m number Post-nuclear whorls 
4 to 5, increasing rapidly in diameter, body whorl largely enveloping the 
earlier volutions, inflated, obtusely shouldered Sculpture consisting only of 
fine incremental lines, most evident on the body whorl Sutures regular, 
clearly defined, and deeply impressed Aperture wide and flanng, anteriorly 
produced Parietal callous heavy Umbilicus almost or entirely covered by 
the encroaching callous 

Dtmennont Height, 36 millimeters, greatest diameter, 38 ± millimeters 
(aperture of specimen incomplete) 

Holotype U S National Museum No 373046 

Paratype U S National Museum No 373047. 

Tvpe locality U S Geol Survey 8ta No 13230, about 12 miles east- 
north-east of Sayula, Chiapas, Mexico Eocene 

The closest analogue of this species n Ampulhna hanntbah Dickerson 1 from 

* Stewart, R B Acad Nat Sol Philadelphia, Pro* 78 SSI 1930 

' Dicxaasoir, R E California Acad 8ci Pros, ser 4,1 no 4, p 119 pi It, fiat 
la, IS 1914 (as Nahca hanntbah) 
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the middle Eocene (Umpqua formation) of Oregon, and the variants in the 
Dommgute of the Slim Valley, California The West Coast species differs 
from A chtapaeeneta, however, in its less inflated and more obliquely shoul¬ 
dered body whorl, its higher spire, its more flaring aperture, and the heavier 
callous which completely seals the umbilicus The apparent perforation m 
the umbilicus of the holotype is, however, increased by the broken margin 
of the callous 

Certna chtapaaenata is represented by the holotype and a smaller paratype, 
measuring 28 millimeters in height and 26 5 millimeters in maximum diame¬ 
ter 


Amaurellina “Bayle” Fischer 1885 

1880 Fischer, Paul, Manuel de Conchyiiologie 8 766 1886 

Type by monotypy Ampullarta aptrata Lamarck Eocene of the Pans 
Basin 


Amaurellina mallnchae Gardner and Bowles, n sp 
Fig 5 

Shell of medium sise Spire more than one-third as high as the entire 
shell, scalanform Nuclear whorls not well preserved or clearly differentiated 
from the conch Post-nuclear whorls probably 5 in number, regularly increas¬ 
ing in Biie, those of the spire rudely trapeioidal in outline Body whorl angu¬ 
lar posteriorly, elongated and tapering anteriorly Shoulders sharply cari¬ 
nate, sloping inward from the pinohed and elevated keel to the distinct but 
not conspicuous sutures, space between the suture and the keel irregularly 
threaded with about 8 spiral brae overridden by fine, crowded incremental 
laminae Aperture crushed in the type but apparently long and narrow, an¬ 
teriorly produced Parietal callous heavy, almost—and possibly in a perfect 
specimen, entirely—sealing the umbibcus, merging into the margin of the 
outer lip 

Dimensions Height, 39 millimeters, greatest diameter, 24 millimeters 

Holotype U S National Museum No 373050 

Type locality U S Geol Survey Sta No 13230, about 12 miles east- 
north-east of Sayula, Chiapas, Mexico Eocene 

Amaurellina moragat Stewart 4 from the Tejon of California is more in¬ 
flated and more ovate in form, and the whorls are less sharply angulated 
Amaurellina moragat lajollaeneta Stewart, 1 from the Domengine honson is 
less inflated than the Tejon form, but the whorls are not so sharply keeled 
as in A. mahnchae Amaurellina maltnchae is known only from the holotype 

Amaurellina cortezi Gardner and Bowles, n sp 
Figs 7, 9. 

Shell heavy, squat-ovate, spire moderately high for the group, obtusely 
scalanform Whorls about 6 in number, regularly increasing in sue. obtusely 
shouldered Sutures distinct, impressed Shell smooth excepting for an In- 

4 Btxvabt, R B Op cit 334 pi 18, JIg 8 

• SnWAn, R B Op oit 330 pi 88, fig 8 
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elemental sculpture which u unusually strong, sharp, and regular Aperture 
semilunate. outer lip entire Inner wall oovered by a heavy callous com¬ 
pletely sealing the umbilical opening 
Dtmetmona Height, 32 5 millimeters, greatest diameter, 27 0 millimeters 
Hdotype U 8 National Museum No 373048 
Paratypea U 8 National Museum No 373049 

Type locality U 8 Geol Survey Bta No 13230, about 12 miles east- 
north-east of Sayula, Chiapas, Mexico Eocene 

There are 18 paratypes of this species in the Chiapas collection Many of 
these are broken or poorly preserved and the largest is 46 millimeters high 
AmawreUina clarkt Stewart,' so abundant m the Domengine of the Bum Val¬ 
ley, differs from A corieti in the relatively higher and more turn ted spue, 
the less inflated and more produced body whorl and the less expanded aper¬ 
ture 


VOLUTIDAE 

Volutocristata Gardner and Bowles, n gen 

Genotype VohUocnstata chtapaseneu Gardner and Bowles Middle 
Eocene of Chiapas, Mexico 

Shell coniform, spire depressed but the apex a rather prominent boss, 
nuclear whorls not well preserved, but certainly small and few in number, 
post nuclear whorls about 5 m the genotype, the later whorls wound close 
to the tubercled periphery of the preceding volution, body oomc, slightly 
concave laterally, abruptly shouldered, apical surface ornately sculptured, 
early whorls with 11 to 13 prominent axial nbs which on the later whorls 
are reduced to erect peripheral tubercles evanescing on the body within the 
posterior third, incremental stnae crowded and rather sharp, axial sculpture 
overridden by fine, crowded, somewhat irregular lirae, base of body ob¬ 
liquely sulcate, the grooves more closely spaced anteriorly, sutures distinct, 
undulated by the peripheral nodes of the preceding volution, aperture nar¬ 
row, elongate with subparallel margins, outer lip entire with a simple, bev¬ 
elled edge, oolumellar wall plicate, the anterior fold the strongest and the 
most oblique, the 4 or 5 behind it leas sharply defined and irregular in size 
and a pacing and almost at right angles to the axis of the shell, all of the folds 
deep-seated and visible only in the broken shell or m moulds, parietal callous 
heavy, washed backward over the preceding volution in the adult whorls, 
antenor fasciole narrow, the terminal notch shallow 

This genus has been erected to accommodate two similar and remarkable 
volutes, Plejona lajollaeruis Hanna 7 from the Domengine (middle Eocene) 
of California and Volutocristata chtapaeensu, the genotype, from the Isthmus 
of Tehuantepec They are characterised by the conspicuously coniform out¬ 
line, depressed spue, crested periphery and the very narrow aperture with 
sub-parallel margins 

' SrawAvr. R B Op oit 886 pi 98, Jigs 8,9 

1 Hanna, M A Unlv California Dept Geology, Bull 16 no 8, P 330 pi 89, 
1, 9 1037 “Pqona" by typographical error 
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The genus Volutoeonus of Crosse 1 though suggesting a oomform shell m- 
oludes species with a more typically volutoid aperture, rounded shoulders 
and an olivlform rather than oomform outline 
The form most closely resembling Volulocrtsiala pictonally is Dtploeonus 
crassus DouviUe* from the Cardita beaumonti beds of northern India.! 

The genus Dtploeonus was erected by Dou\ill6 10 to cover two species, the 
genotype D slogans, a relatively high-spired form, and D crass us Dtplo- 
conus was referred to the Fusidae in which Douvill6 included TurbtneUa, 
but m his discussion, he emphasised the characters common to the Strom- 
bidae and recognised in Dtploeonus an indicator of a common ancestry for 
the fusids and strombs Douvilll’s figures suggest that the outer lip in adult 
Dtploeonus is pulled slightly backward over the preceding whorl as it is in 
the strombs, but this is not true of the American forms and may not be true 
of the Indian, for the material figured by Douvill6 is mostly m the form of 
incomplete moulds The columellar folds of the Indian species seem stronger 
and more oblique but this difference is probably more apparent than real 
for the folds of the American species are deep seated and can be adequately 
observed only in the broken shell No genetic relationship between the In¬ 
dian and American faunas can be surely established on the material avail¬ 
able, but such a relationship is a possibility of unusual interest as it involves 
the early migration routes of theTethyan faunas TheTethyan,the ancestral 
Mediterranean, sea was presumably closed on the west by the “Cathaysia” 
of Grabau, and was thus isolated from the equatorial Pacific, though it may 
have been open to the Atlantic by way of northern Africa Forms similar to 
Dtploeonus are unknown in either the fossil or the Recent Japanese faunas 
Among the American volutes, the closest relationship may perhaps be 
found with Volulocorbts Dali, a group remarkably prolific m the American 
Eocene Variants of the genotype, Vduttlithes Itmopsts Conrad from the 


Fig 2-3 Cemtna (Bocemtna) chtapaeenste Gardner and Bowles 2 Apertur&l view 
of holotype. XI 3 Apertur&l view of p&r&type, XI Fig 4 C (Bocemtna) species cf 
C hannabaii (Dickerson) from the Simi Valley, 11 California Apertur&l view, Xl 
Fig 5 AmaureUma mahnehae Gardner and Bowles Apertural view of holotype, 
XI Fig 6 A darkt Stewart from the Si mi Valley, California Apertural view, XI 
Fig 7 A corim Gardner and Bowlea Apertural view of holotype, Xl Fig 8 A 
darkt Stewart from the Simi Valley, California Rear view of individual shown in 
Figure 5, Xl Fig 9 A corien Gardner and Bowles Rear view of individual 
shown in Figure 6, Xl Fig 10-12 VolutocnstcUa chtapaeenste Gardner and Bowles 
10 Apical view of p&ratype, Xl 11 Apertural view of holotype, Xl 12 Apertural 
view of holotype broken to expose columellar plications, Xl rig 13 V lajoUaeHsu 
(Hanna) from the Simi Valley, California Apertural view, Xl 

1 Cnossn, H Jouh db Conohtl , ser 8 , 19 306 1871 

• DoutiuJ, Hbnhi Lee Couches a Cardita Beaumonti Geol Survey of India, 
Mem , Paleontologia Indica, new ser, 10 38, pi 7, figs 8 , 9 1929 

19 Idem , p 130 

u All of the specimens from the Simi Valley are from U S Geol Survey Sta No 
12632. collected by W P Woodnng on the north side of the Simi Valley, on the oast 
side of Las Llajaa Canyon, 6850 feet South 17|* East from Bench Mark 2160, Ventura 
County, California 
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Gulf Eocene, are widespread in the lower Claiborne of Texas and northern 
Mexico There are numerous obvious differences between the genera, the 
most significant, perhaps, being the more regular and stronger plications 
upon the pillar of Voluiocorbvs, which unlike those of Volutocnatata, emerge 
at the aperture In Volulocorbia, however, as in Volutocnatata, the parietal 
wash is extended backward upon the preceding whorl in adult individuals, 
and the two groups are similar m the direction of the growth lines, the groov¬ 
ing upon the base of the body, the characters of the anterior fasoiole, and 
the general sculpture pattern 


Volutocnatata chiapasensis Gardner and Bowles, n sp 
Figs 10-12 

Shell of moderate dimensions and rather heavy, coniform Spire depressed 
but the apex a prominent boss Body elongatc-comc, gently tapenng and 
slightly concave, laterally Nuclear whorls imperfectly preserved and differ¬ 
entiated but certainly small and few in number Post-nuclear whorls about A. 
rapidly increasing in size, conspicuously shouldered Post-nuclear axial 
sculpture gradually changing from narrow ribs continuous from suture to 
suture on the early whorls to prominent peripheral nodes on the later, the 
number running from 11 to 13 to the whorl, fine spiral striae superposed 
upon the axials, strongest relatively and most regular upon the early volu¬ 
tions, base of body obliquely sulcate, the grooves more closely spaced an¬ 
teriorly, sutures incised, undulated by the axials of the preceding whorl 
Aperture narrow, the margins sub-parallel Outer lip simple, the edge bev¬ 
elled Pillar wall plicate, the folds deep seated and not emergent at the aper¬ 
ture, anterior fold the strongest and the most oblique, the 4 or 5 folds be¬ 
hind it irregular and approximately at right angles to the axis of the Bhell 
Parietal wash moderately heavy, transgressing the shoulder on the last two 
volutions and partially overriding the peripheral nodes Anterior fasoiole 
narrow and inconspicuous, the terminal notch very shallow 
Dtmennoru Height, 30 5 millimeters, greatest diameter, 23 5 milli¬ 
meters 

Holotype U S National Museum No 373044 
Paratype U S National Museum No 373045 
Type locality U S Geol Survey Sta No 13230 

Volutocnatata chtapaserma is represented by the holotype and a broken 
paratype consisting of the apical portion only The maximum diameter of 
the paratype is 34 millimeters and the axial nodes total 55 or 56. Volutocrta- 
tata lajollaetma (Hanna) from the Domengme of southern California is the 
only known American species remotely resembling specifically our Mexican 
form It differs in the relatively broader body whorl, the lees sharply angu- 
lated keel, the less prominently elevated but more acute peripheral nodes; 
the more posterior suture which follows closely the penpheiy of the later 
whorls rather than falling a httle in front of the penpheiy as it does In V. 
chtapoaenete, and the sharper, more uniform and more regularly spaced colu- 
mellar plications 
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PALEONTOLOGY —New Carboniferous invertebrates —IV 1 Gborgb 
H Gibty, U. S Geological Survey 

Thu paper contains descriptions of one brachiopod from western 
Texas, five gastropods from Colorado, and three gastropods from 
Arkansas 

Cryptacanthia? robusta n sp 
Figs 1-7 

Shell rather large for the genus, subpentagonal in outline, highly mequi- 
valve with reversed curvature, the pedicle valve having a pronounced fold 
and the brachial valve a pronounced sinus 

The pedicle valve is widest at the mid-length or just above and somewhat 
emarginate in front with an outline more or less conspicuously pentagonal 
Longitudinally, this valve is gently arched toward the anterior end, but 
shows a rapidly increasing curvature toward the beak which rather strik¬ 
ingly overhangs the brachial valve Transversely, the median part is more 
or less planate at the anterior end, the flattened rone contracting posteriorly 
to form a narrowly rounded ridge which terminates in the small incurved 
beak From this flattened median part the lateral slopes descend steeply and 
to an uncommon length, causing the valve to be correspondingly convex 
The lateral slopes are flattened or even somewhat concave and they seem to 
flare slightly m the region of the cardinal angles On some specimens the 
descent from the fold is so abrupt close to the anterior margin as to produce 
two short but pronounced grooves and to give that structure, which would 
otherwise be undefined, distinct boundaries and a quadrate shape The beak 
m my specimens is imperfect but it appears to have been truncated by a 
round foramen without any collar formed by the introverted shell margin 
adjacent 

The brachial valve is subquadrate in outline and moderately convex It is 
strongly and more or less abruptly deflected at the sides and across the front, 
leaving a median area (for half or two-thirds of the length) which is but 
slightly arched The smus, which makes its appearance back of the middle 
of the valve, is in the beginning a narrow groove, but it widens rapidly and 
somewhat abruptly, the bottom, at the same time, becoming more rounded 
and at the anterior margin almost planate There, the part included in the 
sinus projects as a hnguiform extension which is folded downward at a strong 
angle, one, however, appreciably greater than 90 degrees The parts on either 
side of the sinus are also defleotea downward, though less strongly than the 
smus itself, with an almost truncating effect As an extreme expression this 
valve is planate over the posterior part and abruptly flexed along three sides, 
so that the planate area has a certain definition The lateral and anterior 
folds m conjunction with the broad deep sinus, cause this area to terminate 
on either aide In prominences almost like little mounds 

Of internal structures httle is known exoept that the pedicle valve is pro¬ 
vided with dental plates and the brachial valve with a strong median sep¬ 
tum The shell substance is finely punctate 

i For the previous paper in this series see this Joubnal 21 890-897 1921 Pub- 

Bshed^by permission of the Direotor of the U 8 Geolofioal Survey Received Sept 
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C robutta so closely resembles Cryptacanthta eompacta as to raise a doubt 
whether it is more than a very robust form of that species, yet the facts re¬ 
garding both are so incompletely known and in certain respects so at vari¬ 
ance as to suggest that they belong to distinct genera The possibility that 
they belong to different genera is opposed by their close external similarity 
Such a resemblance would mean little or nothing between many species but 
in this instance it is significant because the configuration which these two 
possess in common is highly exceptional and distinctive On the other hand, 
the original description of C eompacta does not mention the dental plates 
and median septum which are shown by the present species, and it does give 
the character of the brachidium whose characters in the present species have 
not been determined 

C eompacta is one of the rarest of Carboniferous brachiopods and no first 
hand description of it has been published since 1868 until very recently 
Dunbar and Condra, however, rodesenbe the genus with some additional 
characters among which, significant in the present connection, are the pres¬ 
ence of dental lamellae in the pedicle valve (a character which could be pred¬ 
icated with reasonable assurance as it is found in all or nearly all Carbonifer¬ 
ous Terebratuloids) and the absence of a median septum in the brachial 
valve I hesitate to challenge the character last mentioned and at the same 
tune cannot accept it unconditionally for the following reasons I have ex¬ 
amined specimens of C eompacta, especially one from the Murphysboro 
quadrangle (station 6129) in which a median septum certainly appears to 
be present, though it may not have the form of a thin high plate Further¬ 
more, the specimen which supplied the structural characters described by 
Dunbar and Condra and which in their sections seem to afford conclusive 
evidence that a septum was absent, came from New Mexico and is strikingly 
unlike the authentic specimen shown by the original publication Their fig¬ 
ures (p 309) represent a shell that is much more elongate, that is ovate in 
outline instead of pentagonal, and that has a moderately convex instead of 
a nearly fiat brachial valve On these grounds one might infer that their 
specimen did not belong to C eompacta and might not belong to Cryptacan¬ 
thta at all These differences are less marked, however, if the figures on p 309 
are compared with figures on plate 37 representing specimens from Kansas 
and Illinois The fact that a median septum was not mentioned in the origi¬ 
nal description cannot be taken as corroborating the observations of Dunbar 
and Condra for the original description also failed to mention the muoh more 
obvious dental lamellae 

If Cryptacanthta did indeed lack a median septum in the brachial valve, 
the present species can hardly remain in the same genus as C eompacta 
In the presence of this septum it suggests the genus HetereUuma, not to 
mention OtrtyeUa and others, but in configuration it is the reverse of Hetere- 
latma whose characters in this category are singularly misrepresented in the 
American Zittel In that usually accurate work the genus is summarised as 
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comprising “smooth Dielasmids with a ventral fold and a dorsal smus " In 
point of fact, the transverse curvature of the ventral valve in Heterelasma 
is concave, in other words, it has a smus not a fold, and that of the brachial 
valve is convex, but the convex curvature ib revened in the anterior part 
which is indented by a more or leas conspicuous smus The present species 
which really has a fold in the ventral valve and a smus in the dorsal valve 
might well belong m HetereUuma as the genus is represented m Zittel, but 
not as it is m fact If it does not belong m Heterelasma by reason of the re¬ 
versed curvature of the valves, or m Cryptacanihta by reason of the median 
septum in the brachial valve, its generic affinities are hard to discover In 
configuration it recalls the Jurassic genus OUusothyru and m default of a 
suitable generic locus the term Glossoihyropsts might be used for it 

In its specific relations as already pointed out C robusta greatly resembles 
Cryptacanihta compacta and when the doubtful points are cleared up, it may 
belong in the same genus As a summary of the differences at present known, 
aside from those of generic significance, C robusta is much larger, the lateral 
outlines appear to contract more gradually forward so that the anterior out¬ 
line is broader than it is m C compacta, the two valves appear to be much less 
unequal m convexity, the pedicle valve being somewhat lower and not bo 
angular along the median lme, and the brachial valve not quite so planate, 
and the fold and smus are higher and conspicuously quadrate in outline 
These differences can not be wholly vouched for, as the original description 
and figures of C compacta are inadequate in several respects, and as speci¬ 
mens are rare I have been able to examine only 10 or 12 specimens, all of 
them small and more or less broken Their imperfections tend to vitiate the 
identification, but it is probable that they belong to C compacta The fact 
that C robusta occurs m a widely unlike fauna of much later geologic age 
adds significance to the differences already known and gives promise of oth¬ 
ers when our knowledge is more complete 

C robusta occurs associated with Pugnax btsulcata, which it resembles bo 
closely in configuration that on a hasty examination the two species might 
readily be confused, the resemblance, of course, is only superficial and 
scarcely that, inasmuch as it exists only through a reversal of the valves, 
the pedicle m this species resembling the brachial valve in that and vice 
versa 

Delaware Mountain formation (Permian), True Canyon, 7 miles north¬ 
west of 7-Heart Gap, Culberson County, Texas (station 6462) 

Pleurotomaria worthenloides n sp. 

Figs. 8, 9. 

Shell small, conical, turreted, consisting of 5 or 6 volutions Apical angle 
less than a right angle but varying with different specimens Aperture rhom¬ 
bic In the final volution the peripheral region is occupied by two large 
rounded cannae which mclose between them a flattened and much depressed 
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tone containing the shtband. The lower of the two oannae is almost basal and 
u slightly smaller and lees prominent the upper The surface between 
the suture and the upper canna is broad, strongly oblique, and nearly flat 
though it is shghtly tumid near the suture and more or less spreading as it 
joins the canna The lower surface is gently convex and nearly honsontal 
except tha t near the axis it bends strongly upwards The whorls embrace 
up to the lower canna which is ooncealed in some specimens and partly 
exposed in others The upper canna on the other hand forms a conspicuous 
projection and lends the shell its turreted appearance The axis seems to be 
imperforate 

The lateral surface is marked by 6 or 7 fine, sharp, revolving lirae which 
diminish in size from above downwards and are separated by interspaces 
wider than the lirae themselves About 4 similar brae, but finer and more 
crowded, occur on the upper canna and two or three othero like them on the 
lower canna The lower surface is marked by about 10 revolving lirae which 
are coarser and stronger than those of the lateral surface, and stand rather 
more than their own diameter apart The interspaces gradually dimmish 
toward the axis and the lirae decrease in size and strength in the same direc¬ 
tion The sculpture also comprises fine, regular lamellose transverse lirae 
On the lateral surface they decrease in size individually from above down¬ 
ward and are perhaps a little more delicate than the revolving lirae and pos¬ 
sibly a little more closely arranged They form with the revolving lirae a 
regular cancellated sculpture marked at the intersections by mmute but con¬ 
spicuous nodes The transverse brae are well developed upon the upper 
canna, cancellating the revolving brae that occur there, and they reappear 
on the lower canna Over the basal surface they are a minor feature If well 
developed or well preserved they are sharp and clear, but much more delicate 
and much more olosely arranged than the revolving brae which they cross 
as crenulations rather than as nodes The shtband occupies nearly the whole 
of the depression between the two cannae and is defined by lamellose lines 
partway up its sides The shtband is divided longitudinally by a slender re¬ 
volving bra set with minute, closely arranged, uniform nodes, whereas each 
of the divisions is subdivided by a bra more or leas inferior in sue In the 
shtband the transverse brae appear as delicate close-set lunettes which on 
many specimens are somewhat difficult to make out and are ohieflv apparent 
by reason of the nodes that they produce in crossing the median bra 

On the lateral surface the growth lines have a strong backward trend from 
the suture and a shght convexity toward the aperture In crossing the sht¬ 
band of ooune they are conspicuously arched with the convex side facing 
backward On the lower surface their general direction is about transverse 
but they retreat Into a broad shallow concave arc just below the lower canna 
and make a short shallow convex are in the axial region 

This species is not exactly rare, about 25 specimens, large and small, have 
been examined, but only a few of the large ones are well preserved, whereas 
the small ones are identified with lees accuracy Some of the variation ob¬ 
served is probably due to imperfect preservation That the revolving brae 
vary somewhat in number and arrangement scarcely need be specified. In 
some specimens revolving brae seem to be obsolete on the oarlnae, the trans¬ 
verse lirae alone being distinguishable. The eariwaa then appear flat on top 
In ste ad of rounded. The delicate though sharp lunettes in the sUtband are 
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more often mvisible than seen, and the tranaveree lines of the lower surface 
may be sought for in vain Probably they are fully developed, but are sub¬ 
dued to the strength of growth lines, or obscured by abrasion On a few small 
specimens from Woolsey, Ark (station 2849) the upper canna is uncom¬ 
monly thin and prominent 

Brentwood limestone member of the Bloyd shale (early Pennsylvanian), 
8WJ sec 27, T13N, R32W, Winslow quadrangle, Arkansas (station 3733) 

Buconospira hermosana n sp 
Figs 10-12 

Shell small, comeal, composed of about seven gradually enlarging volu¬ 
tions The spire comprises half, or a little more than half, of the entire height, 
and the height is slightly greater than the width of the last volution 

Final volution somewhat rhombic in section and strongly canna ted around 
the periphery which is at the mid height or Bomewhat below The lateral 
surface, which is slightly concave, descends steeply from the suture The 
lower surface, which is gently convex, descends from the periphery inward, 
but in the axial region it rather sharply assumes an upward direction The 
peripheral sone is occupied and truncated by the shtband, which is rather 
narrow and depressed between two thin strongly projecting lamellae Below 
the canna, that is, on the lower surface but m the penpheral part, there is 
a narrow groove which in width is about equal to the shtband, and which 
is separated from the shtband by the lower of the two bounding lamellae, 
below this again and of about the same width there is a narrow, rounded 
ndge The volutions embrace to this spiral ndge, so that the canna forms a 
somewhat conspicuous projection winding around the shell, but losing its 
elevation as it approaches the apex 

The surface is crossed by numerous slender, sharply elevated transverse 
lirae distinctly narrower than the striae between them, little difference in 
sculpture being observable between the lateral and basal parts On the upper 
surface these lines are at the same time convex (toward the aperture) and 
oblique, with a rather strong backward swing On the lower surface they are 
smuous but on the whole generally transverse m direction Starting at the 
shtband they have for a short distance a forward direction but turn back¬ 
ward as they cross the revolving ndge on the basal surface. Thence, they 
make a broad shallow reentrant curve, followed by a broad shallow convex 
ourve, the change m direction oocumng about midway on the lower surface 
As these lines necessarily oonverge toward the axis, many that begin at the 
canna die out or become confluent to form lirae of larger sue, the others ap¬ 
parently become somewhat strengthened so that the penpheral half of the 
lower surface is more finely striated than the axial half In the shtband the 
transverse lines make distinct lunettes, the marlnngw here being similar to 
those elsewhere on the shell but considerably finer Traces of extremely fine 
spiral lues have been observed m the shtband. They are interrupted by the 
lunettes or confined to the spaces between them Some 5 or 0 of the trans¬ 
verse line of the upper surfaoe are spanned by 1 mm, the measurement be¬ 
ing made at right angles to their oblique direction On the lower surface the 
liration is somewhat finer near the canna but it becomes as coarse if not 
ooarser toward the axis through oonfluenoe or faacieulation of the lirae 

In typical Euconorpira the surfaoe is crossed by spiral as well as trans- 
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verse lines, producing a cancellated ornamentation Euconotptra Hermotana 
has no such spiral lines, and this fact although it is not regarded as debaring 
it from Euconotptra, at once distinguishes it from a number of species there 
referred Several species of Euconotptra, it is true, have only traoes of spiral 
lues (such as the very robust E taggartt), or have spiral lines only on the 
under surface Pleurotomarta contformts, P conulut, and P (Bembexta) ele- 
gantula, which possibly should be referred under Euconotptra, have, like the 
present species, only transverse lirae, but they are sharply distinguished 
from it in other ways 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado 

Pleurotomaria rockymontana n sp 
Figs 13 - 16 

Shell of moderate sise, elongate, conical, composed of 10 or more gradually 
enlarging volutions Spire about twice the height of the final volution and 
distinctly but not strongly turreted 

Fuel volution irregularly rhombic in section with the basal surface gently 
convex and almost honsontal, with the lateral surface strongly oblique, and 
with the cannated periphery sharply rounded or subtruncate The lateral 
surface is slightly sinuate, somewhat protuberant in the upper part and 
somewhat flaring in the lower The peripheral angle, whioh is rounded as 
just described, is the locus of 2 revolving ndges or cannae of which the higher 
is slightly the more prominent Adjacent to the lower eanna, but on the un¬ 
derside of the volution is a third ndge distinctly inferior in sise and promi¬ 
nence It is separated from the lower oanna by a narrow groove, somewhat 
narrower and shallower than the groove inclosed between the two peripheral 
cannae 

The lateral surface of the final volution is crossed by small spiral and 
transverse lines which form a regular and fine cancellation marked with little 
nodes where the lines intersect The spiral lines are slender and spaced at 
about their own width or somewhat more They are subequal but gradually 
diminish in sue and prominence from above downward About 8 can be 
counted on one specimen, one or two more on others The transverse lines 
are about the Bame in sue and spacing as the spiral ones on some specimens 
but on most they are the dominant feature being conspicuously stronger and 
more widely spaced They are m the upper part almost straight and almost 
direct but bend backward more or less strongly as they approaoh the upper 
canna so that they have, in that degree, a general backward trend 

The markings of the peripheral sons vary much in detail on different 
specimens, probably due to the minute character of the units and to their 
imperfect and unequal preservation Where most clearly distinguishable the 
slitband is a narrow flat ribbon deeply depressed between the two peripheral 
cannae It appeals to be defined by delicate lirae on the sides of the cannae 
and it is marked by very fine, oloeely arranged lunettes The occurrence of 
the brae is such that the cannae sometimes appear to be surmounted by two 
revolving brae This is especially true of the lower canna because it is some* 
what sm a l l er and less prominent than the upper, and the lira on its inner 
side is more on a parity with it In one specimen the slitband is not distin¬ 
guishable as such, but instead the groove between the cannae appears to be 
occupied by several fine spiral lines These features are not shown dearly or 
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in detail, however The transverse hrae apparently do not pass the upper 
canna, which is not crenulated, and when they reappear in the slitband they 
are very much finer and more closely arranged Nor nave they been detected 
on the lower canna, but m the groove just below it the transverse lines re¬ 
appear with a sharp expression and with a marked forward slant from above 
Traces of fine spiral lines are also shown here by some specimens, and 
probably they are a constant feature The sculpture of the basal surface 
from the lower canna to the axis, ib not well shown It seems to be cancel¬ 
lated like the lateral surface, but more finely The revolving lirae are more 
slender, more closely arranged and consequently more numerous, and the 
transverse lines are even finer They are greatly inferior to the transverse 
lines of the lateral surface so that whereas there the transverse lines are the 
dominant feature, the spiral lines have here the dominant part The volu¬ 
tions embrace so as partly to conceal the lowest of the three revolving ridges 
that occupy the peripheral sons exposing, however, itB crest together with 
the groove above it and the two peripheral cannae with their included 
groove These projections break the regular slope of the spire and give the 
conical shell its somewhat turreted shape 

This species appears to resemble P adamn in a general way Worthen’s 
description, however, is not clear, in fact seems to be contradictory regarding 
certain details In point of sculpture it mentions only spiral lines on the two 
cannae which inclose the slitband One part, at least, of the final volution is 
said to be smooth, apparently the basal surface (“smooth below the spiral 
band”), this is not true of any part of P rockymontana P adamsx also has a 
wider spiral angle P gtffordi is on the whole somewhat more similar but it 
has fewer spiral lines on the lateral surface and apparently no transverse 
lines at all, there are other differences as well, such as showing a greater 
depth of shell below the slitband in the final volution and above the suture 
m the higher ones and lacking a third ndge below the two cannae that in¬ 
close the slitband P aubdecuaaata and P rockymontana are also comparable 
in a number of details, more in sculpture than in configuration, as P tub- 
decussate has a much lower spire P aubdecuaaata resembles the present spe¬ 
cies and differs from the two previously mentioned, in having the lateral sur¬ 
face finely cancellated by numerous revolving and transverse lines, but like 
the foregoing it appears to lack the additional canna below the two on the 
penphery 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado (station 
6714) 

Orestes? reticulatus n sp 
Figs 17-19 

Shell rather small, subcorneal, composed of about seven volutions Width 
and height nearly equal 

Final volution rhombic in section with the peripheral line well-nigh basal 
The lateral surface juts out at the suture to form a narrow shelf-like projec¬ 
tion which, though slightly inclined is almost homontal From this tablet, 
which it meets in a pronounced angle, the mam part of the lateral surface, 
sloping steeply, drops down to the penphery without material interruption 
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The penpheral angle, which is about 60 degrees, is somewhat truncated or 
sharply rounded The lower surface is almost planate and almost horizontal 
It descends appreciably from the penpheral angle and in the axial region 
makes a sub-angular turn, bending upward with a slight obliquity The axis 
is solid and the lip slightly reflexed to form a false umbilicus The rather 
broad slit band occurs just above the penphery and is sharply defined by 
two rather thick prominent hrae Just below the lower of these urae but still 
above the penpheral line the surface retreats into a rather narrow deep 
rounded groove, and this is followed by the penphery itself, consisting of a 
narrow rounded ndge which in width is about equal to the groove above and 
in prominence scarcely exceeds the guarding hrae of the shtband Thus the 
penpheral region is marked by three slender ndges or cannae separated by 
two grooves The lower canna is decidedly thicker than the two above that 
inclose the shtband, and the shtband or upper groove is much broader 
than the lower The volutions embrace up to and including the lowest ndge, 
so that the groove above and the shtband are exposed This gives the shell 
as a whole an obscurely turreted appearance As the whorls are followed 
backward up the spire, they lose their angulated shape and become more 
regularly rounded 

The sculpture m general terms consists of a rather coarae reticulation made 
by sharply raised revolving hrae crossed by transverse hrae of about the 
Bame size and spacing Small but rather conspicuous nodes emphasize the 
points where the hrae intersect Reckoning the sharp edge of the shelf-like 
projection below the suture as a lira, from 6 to 8 revolving hrae oocupy the 
lateral surface and an additional lira not uncommonly occurs upon the sub- 
sutural tablature The hrae are as a rule rather regular m size and spacing, 
but they may vary greatly, and in both items they show a general diminu¬ 
tion downward toward the shtband The two slender hrae that inclose the 
shtband are not distinguished from the hrae above except that they are a 
httle more prominent and are not affected by the transverse hrae They are 
Bmooth or m places finely notched or crenulated Two rather small spiral 
hues close together form the penpheral curve or canna (wherefore its 
rounded instead of angulated shape) and from 10 to 13 others are developed 
on the lower surface This part of the shell is somewhat more finely marked 
than the lateral surface, the hrae being more slender and the interval nar¬ 
rower, though on both surfaces the intervals are decidedly wider than the 
hrae The shtband generally appeara to be without spiral lines and to be 
marked only by the usual lunettes, but in one specimen the shtband is 
divided by a single delicate raised line, and in several it shows traces of 
numerous exceedingly minute lines which seem to be interrupted by the 
much stronger lunettes and confined to the intervals between them 

The transverse liree on the lateral surface are about like the spiral hrae. 
rather strong and coarse, and between the two, the lateral surface is divided 
into rather large rhombio areas The transverse hrae oome to an end at the 
raised hne that forms the upper boundary of the shtband They are not con¬ 
tinuous with the lunettes in the shtband which are m fact much more 
numerous and more closely arranged Nor do they account for the Granula¬ 
tions on the lira that bounds the shtband above (when these can be seen at 
all) for the crenulations are even finer than the lunettes On the lower surface 
the transverse hrae are generally finer, more subdued and more closely ar¬ 
ranged than they are on the lateral surface They show considerable irregu¬ 
larity on the same speounen and great variation between different sped- 
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mens Compared with the revolving hrae which they intersect, they are lees 
conspicuous, they are also more closely arranged so that the parallelograms 
which they help to inclose are much longer than they are wide Here on the 
lower surface they are associated with growth hnes to which they are similar 
in kind but superior in strength 

In direction, the transverse hrae spread straight out from the suture, but 
take on a slight backward trend at the angular margin of the tablature that 
surrounds it, and at the same time they become arched (convex side toward 
the aperture), so that upon reaching the upper boundary of the slit band 
their backward direction is very pronounced The transverse markings on 
the slit band itself make the usual concave arch On the lower surface the 
transverse hnes have a gentle backward trend from the periphery and are 
gently sinuous m shape Close under the sht band they have a forward direc¬ 
tion, but, making a turn on the periphery they first deBonbe a concave curve 
and then when half-way across, a convex curve These curves, which are ex¬ 
pressed with reference to the outer lip, are very broad and shallow 

In some respects Orestes? reltculatua resembles the species which Keyes 
thought might be the one which Meek and Worthen thought might be 
Shumard’s Pleurotomana brazoerms Shumard’s species, as I interpret it on 
specimens from Texas, is a characteristic member of the genus Orestes, and 
is very different from Meek and Worthen’s shell The latter must be called 
Pleurotomana tntertexta, a reversional name which those authors suggested 
in case it proved to be distinct from P brazoensts P brazoensts of Keyes, 
on the other hand, seems to be a quite different species from the P brazoensts 
of Meek and Worthen (or Pleurotomana t ntertexta) and even more different 
from typical P brazoensts Though not identical with Orestes 7 reticulatus, 
it is much like it m general appearance Its shape, however, is more turreted 
and less conical, its sht band is broader, is divided by a median line, and is 
peripheral in position instead of being above the periphery with a groove be¬ 
low it The cannae on either side of the slit band are not simple raised hnes 
or ndges—they are compound, the upper being formed by two raised hnes 
and the lower by two or three Furthermore, the transverse hnes are of two 
orders and so disposed that from three to six of microscopic sise intervene 
between two of the larger ones Something like this can be observed on the 
lower surface of O reltculatua though the intermediate lines are subdued and 
incremental in character, but on the lateral surface, growth hnes, if present 
at all, are only just discernible Thus, the obvious resemblance between 0 ? 
reticulatus and the Pleurotomana brazoensts of Keyes is of a general charac¬ 
ter, and critical comparison discloses many differences m detail 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado (station 
6714) 

Orestes? quadnlineatus n sp 
Figs 20-22 

In its general character and also in many details this species is closely 
allied to Orestes? reticulatus It is, however, more depressed and m shape more 
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or less hemispherical whereas the other is more or less oonical This differ¬ 
ence is partly due to the shape of the constituent volutions which are more 
rounded, and partly to their adjustment to one another The more rounded 
shape of the volutions manifests itself in several details The lateral surface 
u more arched and at the same tune less oblique, the lower surface likewise 
is more arched, dropping farther below the peripheral zone The peripheral 
zone u much less angular, for whereas in 0 ? reticulalua the part below the 
shtband projects beyond the part above, so as to form a sharply rounded 
peripheral angle, in this species the two parts project about equally, so that 
the shtband appears to oocur rather upon a broadly rounded peripheral 
zone than above a narrowly rounded one 

The two species differ perhaps more m configuration than they do in 
sculpture, but the sculpture too, though the same m general character, is 
different in certain details The spiral ornamentation in O ? quadnlinealut 
consists of fewer and sometimes thicker hues more widely spaced and the 
transverse ornamentation also, though varying greatly in scale, is on the 
whole somewhat coarser The lateral surface is commonly marked by 4 
strong, sub-angular, revolving costae separated by rounded grooves of much 
larger Bize This enumeration does not include the raised hne that bounds 
the shtband on its upper side, but it does include the ndge that marks the 
outer limit of the tablature below the suture These four revolving costae 
can not be said to have any constant or characteristic arrangement for they 
vary in spacing from specimen to specimen, but rather commonly the upper 
one stands some distance from the Buture and the intervening surface may, 
by reason of the rounded shape of the volution, mchne slightly downward 
toward the suture instead of declining slightly away from it On the other 
hand the side of the surface may arch inward regularly to the suture with¬ 
out forming any distinct tablature The lowest of the 4 costae, as a rule, oc¬ 
curs rather close to the shtband, but is separated by a rather broad interval 
from the one above The one above (or tne third from the suture) may be 
somewhat smaller than the rest or it may be entirely undeveloped In that 
event there would be 3 instead of 4 of these revolving costae All four, how¬ 
ever, may be essentially equal in use and spacing The transverse brae in¬ 
stead of tracing a regular backward curve from the suture as m O * rettcu- 
latus, reach the same end by an angular change of direction where they 
cross the spiral ndges, the points of intersection being marked by nodes 
which though actually small are sometimes prominent and striking Thus, 
the shelf-like jutting of the shell below the suture is apt to be conspicuously 
and handsomely marked by strong lines which spread out from the suture, 
form pronounced nodes on the rev olving ndge that forms its outer boundaiy, 
and pass backward by successive angles to the shtband This shelf-hke pro¬ 
jection, crossed by transverse lines and bordered by a row of nodes, is in 
many specimens a conspicuous feature. 

0 quadnlineatus is closely related to 0 reltculatus, the fact of relationship 
is clear and the degree is not Taken together a rather large number of speci¬ 
mens have been examined but many of these specimens have been crushed, 
some completely flattened, so that their onginal shape at best can only be 
surmised, to that extent it is impossible to determine how far the differences 
in configuration and the differences in sculpture above described are parallel 
developments, especially as the sculpture also is defaced m some specimens 
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Judged by such specimens as retain both features more or less faithfully the 
two species appear to intergrade Borne specimens represent a more or less 
intermediate condition between the low hemispherical shape distinctive of 
0 quadnhneatus and the high conical shape distinctive of 0 reticulata* 
Again some specimens that in configuration appear to belong with the one 
species have a sculpture tending to ally them with the other In fact the 
sculpture is not at all constant, varying if only m mmutiae from specimen to 
specimen Yet we have the counter-vaihng faot that the low hemispherical 
shells do generally differ in sculpture as well as in shape from the high conical 
ones and that the extremes are conspicuously unlike 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado (station 
0714) 

Pleurotonuru aspera n sp 

Figs 23-25 

Shell small, conical, composed of 6 or 7 regularly enlarging lolutiona 
Spiral angle about 60° Spire with rather fiat sides interrupted by the 
suture which is indented though not deeply 

Final volution trapezoidal m section with the peripheral line almost basal 
The lateral surface is nearly planate, descending steeply from the suture and 
passing below into the peripheral angle which is narrowly rounded The basal 
surface, though nearly fiat and nearly horizontal descends slightly from the 
periphery ana bends upward rather abruptly in the axial region The slit- 
band is situated on the peripheral angle and the volutions embrace to or al¬ 
most to its lower boundary The axis is solid, but the lip appears to be 
slightly reflexed forming a small indentation 

The sculpture, as is usual in these shells, consists of spiral and transverse 
lirae but as the lirae are uncommonly strong and coaree for so small a species 
they give the surface a conspicuously rough appearance The side of the last 
volution is marked by 5 or 6 primary brae which are more or less equal in 
size and separated by somewhat wider interspaces The interspaces, bke 
the lirae, vary somewhat in width and one or more of them may be occupied 
by a secondary lira, thus the sculpture presents great variety in detail The 
transverse brae are not quite so strong as the revolving lirae and they are 
not quite so far apart The intersections of these decussating lines are marked 
by exceptionally large nodes The nodes are somewhat elongated in line 
with the transverse brae which are thin and depressed in the intervals be¬ 
tween them Thus the nodes have a strict linear arrangement in a transverse 
as well as in a spiral direction This double alignment is not well shown m 
the illustrations in which the transverse arrangement is hardly distinguish¬ 
able while the spiral arrangement is conspicuous The transverse brae at 
the outset are about perpendicular to the suture but in a short distance they 
bend rather abruptly backward with a gently convex course The sbtband is 
broad It is divided by a median bra which is generally stout and strongly 
nodose, and it is defined above and below bv raised lines which are slender 
and obscurely nodose If the median bra is large and prominent, as it is in 
many specimens, it tends to give the periphery an angulated shape On the 
other hand, because the median bra is small or for some other reason, the 
penphexy may be strongly rounded instead of angular As the lirae that 
bound the sbtband resemble the secondary brae or the lateral surfaoe and 
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the median lira resembles the primary lirae the slitband is not as well differ¬ 
entiated as it is m many species, hems recognisable chiefly by the deflection 
of the transverse lirae into lunettes, which, as they produce stout nodes upon 
the median lirae, to that extent disguise instead of distinguish it The 
lunettes are strong and rather widely spaced—not quite so widely spaced as 
the transverse lirae on the lateral surface On a few specimens the lunettes 
for some distance near the aperture are feebly developed—scarcely more 
than growth lines—and in crossing the median lira they produce scarcely 
more than crenulations Farther back on the same volution, however, they 
are strong and nodose 

The markings of the lower surface do not differ materially from those of 
the lateral surface The revolving lirae are generally a little more slender 
and more widely spaced and they are also more regular in sue and in arrange¬ 
ment They are somewhat more numerous (being 8 or 0 in number) but at 
the same tune they cover a wider surface In comparison with the lateral 
surface the transverse lirae are decidedly more subdued and more olosely 
arranged, and they are more distinctly subordinate to the associated spiral 
lirae The enlargements formed at the intersections are but small, sometimes 
scarcely appreciable except in the axial region where some of the spiral 
lirae (rarefy more than 2 or 3) are strongly and conspicuously nodose In 
direction the transverse brae have a somewhat backward direction and a 
slightly sinuous course making close to the slitband a short and gentle eon- 
vox curve, then a broad and gentle concave curve, and near the axis a second 
convex curve 

In the earliest volutions on which the sculpture haa been observed, it 
appears to consist entirely of very fine spiral lirae—this refers, of course, to 
the region above the slitband which is the only part not concealed Some¬ 
what later transverse lirae become visible though at first they are much sub¬ 
ordinate to the spiral ones, still later by a relative increase in strength they 
become nearly but not quite equal to tneqi 

There are few species m our Carboniferous literature with which P aspera 
can profitably be compared, those whose sculpture is somewhat similar being 
mostly much more depressed-conical in shape P grantdirtruUa, however, is 
very similar in both shape and sculpture, so much so that selected specimens, 
though no two have been observed that were even essentially the same in 
character, might yet be classed as of the same species The sculpture of P 
granuhitnata, however, is on the whole coarser than that of P aspera, the 
nodes at the intersections of the decussating brae are more rounded and 
prominent and the transverse brae are less pronounoed 

McCoy formation of Roth (Pennsylvanian), McCoy, Colorado (station 
6714) 

Pleurotomaria woolseyana, n sp 
Figs 26, 27 

Shell of medium sue, subcorneal or subovate, somewhat turreted Volu¬ 
tions about five m number Spire moderately high with dep re ss ed sutures 
Aperture subelbptical or slightly rhombic Axis sobd 

The external surface of the final volution is sharply differentiated into 
three sonee—lateral, peripheral, and basal The narrow peripheral sons 
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which contains the shtband occurs well below the mid-height It is approx¬ 
imately parallel to the ans and is either gfently concave, when it is defined 
by slender raised lines, or flattened, when it is defined by distinct angles 
The broad lateral surface is moderately convex and declines more or less 
strongly from the suture The broad lower surface is almost planate It has 
a gentle downward obhquity from the periphery but is strongly upturned 
m the axial region and also, m some specimens more than m others, near the 
periphery 

Tne sculpture comprises spiral and transverse lirae The spiral lirae occur 
on both the lateral and the basal surface, the transverse lirae only on the 
lateral surface On the lateral surface the spiral lirae are rather Btrong and 
closely arranged, they are developed to the number of 10 or 12 and are com¬ 
monly subequal, though they may irregularly alternate in sise The trans¬ 
verse brae are apt to be somewhat weaker than the revolving brae and some¬ 
what finer and more closely arranged The spiral senes BhowB a gradual 
increase m scale from the suture to the periphery, the transverse senes like¬ 
wise shows a gradual increase m scale from above downward but also a 
diminution in strength The points of intersection of these two senes are 
reinforced as small but pronounced nodes which are distinctly ahgned in 
spiral and transverse rows Because of the weakening of the transverse brae 
in their downward course, the transverse alignment is conspicuous over the 
upper part of the volution while the spiral alignment alone is distinct in the 
lowest rows—2 or 3 in number Sometimes the brae themselves are incon¬ 
spicuous but the nodes which they form remain undimimshed in strength 
and in the regularity of their alignment 

The lower surface is marked by revolving brae, about 12 in number These 
brae contrast sharply with those of the lateral surface in being smooth in¬ 
stead of nodose, as a rule they are also somewhat stronger and more widely 
spaced They become more slender and more closely arranged toward the 
axis Very fine regular incremental lines are sometimes present and cor¬ 
respondingly fine crenulations are then formed on the revolving lirae, how¬ 
ever. even these are rarely to be observed 

Tne markings of the peripheral zone are delicate and commonly obscure, 
and they appear to vary from specimen to specimen The arrangement most 
often found consists of 3 or 4 equal, closely spaced, revolving brae without 
appreciable cross-markings On some specimens a bne having the median 
position is larger than the rest, and on some only a single line, corresponding 
to this one, can be made out The median bra, whether alone or accompanied 
by others, may be periodically enlarged into minute, beadlike nodes, for 
any other manifestation of transverse lines, however, one looks almost m 
vain There is, however, convincing evidence, both from analogy and oc¬ 
casional observations, that the peripheral zone with its specialized sculpture 
is the site of the shtband 

The volutions embrace up to the lower border of the shtband, and as the 
volutions are more or lees convex while the band is vertical in direction be¬ 
sides being more or less oonoave, the suture is correspondingly indented and 
the spue correspondingly turreted 

In the figured specimen the nodes above the shtband appear to be ar¬ 
ranged in spiral lines only, especially the two lowest Over tne upper part of 
the volution the dual alignment is conspicuous In fact, oertam lights bring 
out a ravened alignment across the surface The normal transverse align¬ 
ment (from the suture downward and to the right) is not adequately shown 
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by the figure which also is on too small a scale to show the minute nodes on 
the median lira of the slitband 

P woolaeyana is related, though somewhat distantly, to P granuhatnata 
It is much larger, the largest of my specimens being 11 millimeters in height 
and 9 5 millimeters in diameter Meek and Worthen’s species is only about 
half as large and it also seems to be more constant in its slender conical 
form The surface markings of both are the same m general plan, but those of 
P woolaeyana are finer, especially in relation to the size of the shell, and more 
subdued, 10 to 12 revolving lirae occur on the upper surface as against 3 or 4 
in P granuhstnala, the lirae on the under side being also more numerous 
The brae of the lower surface are m this species a little larger and more 
widely spaced than those on the upper, which is just the reverse of the condi¬ 
tion described by Meek and Worthen Furthermore, the slitband in P 
granuhstnala is marked by sharply defined lunettes and is ooeupied in large 
part by a single revolving lira that is strongly and somewhat coarsely nodose 

P woolaeyana is much more closely related to P mtllegranoaa besides oc¬ 
curring in the same fauna The most pronounced difference perhaps is that 
the slitband in P miUegranosa regularly carries a single revolving line that 
is Btrongly nodose, whereas the slitband in P woolaeyana has from 1 to 4 
revolving lines that are not nodose or are but partly so, this difference, how¬ 
ever, is but a general tendency, not invariably pronounced Again, in P 
mtllegranoaa the sculpture of the lateral surface is coarser, the nodes are 
larger, and their arrangement in spiral lrnes, more conspicuous—or at least 
an arrangement in transverse lines is less so 

Brentwood limestone member of the Bloyd shale (early Pennsylvanian), 
bank of stream about 1J miles south of Woolsey, Arkansas Winslow quad¬ 
rangle (station 2849) 


Pleurotomana miUegranosa n sp 
Figs 28, 29 

Shell small, subcorneal, composed of 5 or 6 volutions Height and width 
about equal Suture depressed 

Final volution somewhat rhomboidal m section with the periphery well 
below the middle The lateral surface is strongly oblique and gently convex, 
slightly prominent close to the suture, the lower surface is almost pinnate 
and almost horizontal but is strongly upturned to the axis The lateral and 
lower surfaces meet in a rounded penpneral angle about two-thirds of the 
entire height of the volution below the suture The peripheral angle is in¬ 
dented by the slitband which is defined by two slender sharp revolving hrae 
of equal size and prominence The volutions embrace about to the lower 
boundary of the slitband which, rising sharply above the suture, gives the 
spire a slightly turreted shape 

The sculpture vanes considerably, but that of the lateral surface in gen¬ 
eral terms consists of 7 to 9 revolving lirae surmounted by rounded nodes 
regularly spaced at about their own diameter The lirae are on the whole 
equal in size and regular in arrangement, but they are commonly a little 
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finer and more closely arranged above, near the suture, and a little coarser 
and more widely spaced below, near the alitband For a short distance below 
the suture the nodes have a transverse as well as a spiral arrangement 

The lower surface is marked by from 7 to 13 slender, sharply elevated re¬ 
volving brae separated by flattened interspaces In contrast to those of the 
lateral surface, these brae are smooth, devoid of nodes or even, as a rule, of 
crenulations Toward the axis, thev do not so much diminish in sue as in 
spacing, the interspaces near the periphery being somewhat wider than the 
brae, those near the axis somewhat narrower 

The Bhtband, as already described, is a narrow buIcub indenting the pe¬ 
ripheral angle and definea by two slender brae These brae are smooth and 
knife-edged The upper one contrasts strongly with the nodose lime just 
above, the lower one, on the contrary, rarely differs appreciably from the 
brae of the lower surface except that it is so situated and directed as to make 
the lower surface appear to terminate there in a sharp angle The Bhtband ib 
regularly divided by a slender median hra formed of small, closely arranged 
nodes Though resending the brae of the upper surface in its momhform 
shape, this lira is more slender and more finely nodose 

The axis is solid There is no inner bp, instead, the surface of the final 
whorl within the aperture is smooth and depressed as if the shell had been 
removed by absorption 

The Blit was probably shallow though it has not actually been observed 
This inference is suggested by the fact that structure is not shown by speci¬ 
mens which appear to be but little broken at the aperture Either the sbt 
must have been short or the breakage greater than it appears to be 

This species is by no means rare and the numerous specimens examined 
show considerable variation Shells have been referred here that differ 
notably both in the width of the spiral angle and in the shape of the con¬ 
stituent whorls In some, the lateral and lower surfaces of the whorls are 
less arehed than in others, the lateral surface may flare in the lower part 
with a prominent edge to the sbtband below it, and rather commonly the 
lira that bounds the sbtband above is a bttle stronger and more prominent 
than the one below it 

The relation between the brae and the interspaces on the lateral surface 
is variable, the brae may be relatively thick and the interspaces about equal 
to them or a trifle smaller, or the lira may be relatively slender and tho 
interspaces correspondingly broad Small accessory brae may occur here and 
there in the interspaces, bringing the total number up to 12 or more in some 
instances The sise of the nodes and the sue of the brae vary pan passu The 
accessory brae have smaller nodes than the regular brae and if extremely 
slender they may have no nodes at all The sbtband is sometimes distin¬ 
guished not only m the wavs mentioned, but also by being isolated, the 
interval between it and the lowest bra above being as wide as the sbtband 
itself and much wider than the interval between any of the nodose brae On 
the other hand, this interval may be occupied by a slender accessory hra 
The relation between the brae and interspaces vanes also on the lower sur¬ 
face, some specimens having slender brae with relatively wide interspaces, 
others relatively thick brae with narrow interspaces 

The nodose character of the revolving brae is virtually due to slender 
transverse ridges developed at short and regular intervals which, on crossing 
the revolving lirae, greatly strengthen them These transverse elements are 
rarely to be distinguished as ndges except below the suture, elsewhere they 
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are almost without visible evidence save that which is furnished by the 
nodes Consequently, the spiral arrangement of the nodes is conspicuous, the 
transverse arrangement readily overlooked Nevertheless such an arrange¬ 
ment must be present if the nodes are formed m the manner indicated, and 
m faot, upon close observation, transverse rows can be distinguished, curved 
and backward sloping Except near the suture and for occasional prolonga¬ 
tions, very subdued, the transverse ndges do not appear elsewhere on the 
older volutions They are suggested, it is true, by the nodes on the median 
bra of the shtband, but the slitband rarely snows any evidence, even ob¬ 
scurely, of the sharply defined lunettes characteristic of that part, whereas 
the lower surface commonly appears to lack even growth lines 

With well preserved specimens and with a favorable light, the nodes on 
the lateral surface are seen to have the form of arched Beales rising obliquely 
toward the aperture and in general appearance they may be likened to a 
senes of minute funnels issuing one from another They appear to be pro¬ 
duced by transverse lamellae tnat are extended and thickened where they 
cross the revolving lirae On the same specimen, but with a change of light 
these projections look like well defined rounded nodes, and that is how they 
usually appear 

As the snell progressed toward matunty the volutions underwent a change 
both in shapo and m sculpture The immature whorls were essentially cir¬ 
cular in section, but the later ones became flattened on the outer side ob¬ 
liquely and on the under side horizon tally until they became more or less 
rhombic m section The immature sculpture was characterized by a greater 
balance between the transverse and spiral markings At a stage preceding 
that characterized by a mature type of sculpture the transverse lirae and 
the spiral lirae appear to have been of about equal strength Not un- 
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commonly the upper half of the volution will appear to be marked by trans¬ 
verse brae rendered irregular or nodose by the spiral brae while the lower 
half appears to be marked by spiral brae rendered regularly nodose by the 
transverse brae At one stage, probably just prior to the stage just described, 
the surface is marked by smooth spiral brae of considerable strength and at 
a stage still earber by minute irregular spiral Btnations The earliest stages 
were presumably smooth or marked only by incremental lines 

These specimens show a feature which they share with many other gas¬ 
tropods. but which cannot be accounted for in any acceptable way I refer 
to small round openings or perforations which are obviously superficial as 
regards penetration, fairly uniform in Bice, and fairly regular m distribution 
That is, although they are found only on certain specimens and on certain 
parts of others, they almost invariably occur on the tops of the nodes or on 
the crests of the brae They can hardly be attributed to a boring organism or 
on the other hand to abrasion It is conceivable that they may be due to 
some peculiarity of structure or to some pecubanty of chemical composition 
(perhaps related to the pigments that produced color markings) and that 
variation in this feature was played upon by varying forces m process of 
fossibsation As this phenomenon is so common it is mentioned here only 
beoause it sometimes lends a fictitious appearance to those lirae of the lower 
surface which are described as smooth and even, but are in this way made 
to appear ragged or nodose 

P millegranoaa was found in considerable abundance at station 3662 and 
station 3733, and a single characteristic specimen was found at station 
1906d Elsewhere the species appears to be rare and the other specimens re¬ 
ferred here are few, immature, and more or less ill-preserved Their identi¬ 
fication is correspondingly qualified 

Pleurotomarta millegranoaa resembles Meek and Worthcn’s P granults- 
tnala from which, however, it differs considerably in several particulars The 
whorls in P gramdtstnaia appear to be more regularly rounded and the 
lateral surfaoe is traversed by only 3 or 4 revolving lines, whereas P mtlle- 
granosa has twice that number The transverse lines which m both species 
help to produce the granules on the revolving brae are in P granulistnata 
more pronounced, in the present species the granules (except in young speci¬ 
mens) rarely show much transverse connection and are predominantly 
spiral in their arrangement Furthermore in P millegranoaa the lower sur¬ 
face has somewhat more numerous revolving brae and it is also without cross 
striae These differences and others show clearly that P millegranoaa is a 
distinct-species It is also distinct from the one which I have called Pkuro- 
tomaria woolseyana, though an undoubted resemblance exists between them 
The shtband in P millegranoaa is narrower and more sharply defined and 
it is traversed by a single bra which bears regular nodes instead of several 
smaller brae which commonly are without them and the lateral surface is 
even less conspicuously marked by transverse brae 

Brentwood bmestone member of the Bloyd shale (early Pennsylvanian), 
8 W J sec 27, T 13N, R 32W (station 3733), up draw from Cove Creek, 
3 miles north of Cold Spring, Arkansas (station 3662) Winslow quadrangle. 
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ZOOLOGY .—A new pocket mouse from Sonora 1 E W Nelson, 
U. S National Museum and E A Goldman, Biological Survey 

Among the results of the Mexican expedition of Frederic Winthrop 
m cooperation with the Biological Survey m 1932, was the collection 
of a specimen of Perognathus flams in Sonora The known range of 
the species is thus materially extended into the low desert region near 
the shore of the Gulf of California The single specimen collected 
appears to represent a new and easily recognizable geographic race 
here described 


Perognathus flavua sononensis, subsp nov 
Sonora Pocket Mouse 

Type —From Costa Rica Ranch, lower Sonora River, Sonora, Mexico 
No 250885, 9 adult, skin and skull, U S National Museum (Biological 
Survey collection), collected by Vernon Bailey and Fredenc Winthrop, 
December 13,1932 Original number 11282 
Dtslrtbulton —Low desert plains of middle western Sonora 
General characters —Closely allied to Perognathus flavua flavua, but upper 

S arte less heavily overlaid with black, owing to shortening of dark tips of 
airs, ears less blackish, black facial markings obsolescent, hind foot ap¬ 
parently shorter, cranial details distinctive 
Color —Type Upper parts in general near pinkish buff (Ridgway, 1912), 
finely mixed or overlaid with black, the dark hairs most numerous on top of 
head and over back, lateral line nch pinkish buff, broad and distmot from 
cheeks to thighs, with a narrow downward extension reaohtng to near fore¬ 
arm, under parts and limbs white, muzzle white, dark, V-shaped, facial 
marking narrow and indistinct, ears lined internally with mixed grayish and 
brownish hairs, tail dull whitish, nearly umcolor 
Skull —Very similar to that of typical flavua, but rostrum and nasals 
shorter, zygomata more widely spreading anteriorly, molanform teeth smaller 
Measurements—Type Hind foot, 15 mm (no other external measure¬ 
ments available) Skull (type) Length (median line), 19 3, greatest breadth 
(across audital bullae at meatus), 11 7, zygomatic breadth (posteriorly), 
10 3, mterorbital breadth, 4 2, length of nasals, 6 5, width of nasals (in 
front of incisors), 2, interparietal, 3X3 2, maxillary toothrow, 2 8 

Remarks—P f sonot tenets requires close comparison only with typical 
flavua of western Texas Vernon Bailey reported that the specimen made the 
type “was found dead, drowned after the big ram of December 14, near our 
oamp on the big flat at the sink of the Sonora River ” In regard to the gen¬ 
eral occurrence of the animal he says “On the big sandy mesquite plains 
near Llano they were especially numerous and dozens of their characteristic 
little round burrows and httle hills of earth were all around our camp 
but the mice refused our bait One left his tail in a trap whioh showed the 
species if not the subspecies Other places where signs were seen were near 
Hermosillo and Magdalena ” 

i Received March 14, 1934 
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ENTOMOLOGY —The genus Oharas and t Is allies tn North America 
(Homoptera Fulgondae). 1 E D Ball, University of Aruona. 

The writer started to prepare a food plant list of the western wax- 
hoppers of the Fulgond family Cixidae but soon found that, as usual, 
a considerable number of the Bpecies had apparently not been named 
As opportunity afforded he has been taking up one genus at a time 
for preliminary revision in order to assign the new forms to their 
proper positions One form was found that did not fit into any existmg 
genus and the following genus is proposed for its reception 

Oliaronus Ball n gen 

Intermediate in size and form between Mnemosyne and Oltarus Resem¬ 
bling a large dark Oltarus with an extremely broad head and long, narrow, 
almost parallel margined elytra Vertex very broad, but little longer than 
broad, almost parallel margined, the lateral cannae angled just in front of 
the middle and uniting before the apex, forming two large fovae Front 
tumid, rounding over to vertex with only a trace of a canna, broad at the 
base and narrowly claspmg the extremely long, oval, tumid clypeus The 
ocellus visible and a median canna on front and clypeus indicated Prono- 
tum as short or shorter than in Oltarus , deeply angularlv emargmate 
postenorly and projecting into the angularly emargmate head Mesonotum 
faintly 5 cannate Elytra long and narrow with a smoky subhyahne mem¬ 
brane and strong dark nervures that are heavily setigerous throughout Ve¬ 
nation striking and distinctive The subcosta (+R) approaching the costa 
which is thickened back to the stigma and the whole thickened area thickly 
beset with heavy setigerous punctures The area between the subcosta and 
medius with scattering punctures m the central part The stigma located 
anterior to the end of the clavus, the Bubcosta and radius both turning m. 
the subcosta capturing the radius about half way back from the stigma and 
thus forming a very broad area along the costa, which is divided into from 
8 to 10 long narrow transverse cells The female abdomen with a large wax 
plate 

Type of the genus Oliaronui tontonus n sp 

Oliaronus tontonus Ball n sp 

Superfioially resembling Oltarus ptma Kirk, slightly longer and narrower, 
much darker and more heavily setigerous, with a senes of transverse vein- 
lets back of the stigma Length 9 10 mm, <? 8 mm, width 9 3 5 mm 

Structure of the genus, the vortex almost square, rounding over in front, 
face much narrower than m 0 ptma and more tumid Pronotum very short, 
not more than half the length of that in ptma, the canna closely margining 
the eyes Elytra long, narrow, and oppressed, the apical third slightly **• 

E nded, the costal margin with a slight angle near the base, the costal area 
ok of this very narrow, darkened and heavily pustulate The stigma very 
short and placed far forward, only a little farther from the base than the 
apex Behind this in the expanded area are 8-10 long narrow transverse 
cells becoming more oblique as they approach the apex. 

> Bseelved February 28,1984 
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Color, dark smoky brown, the faoe, margins of vertex and often the meso- 
notal tablet testaceous, elytra smoky, the nervures black 




one Cline, Aru Aug 2, 1020, all taken from mesquite by the writer, one 
paratype, Florence July 25, 1032 (Parker) The transverse cells in the ex¬ 
panded margins of the elytra will at once distinguish the species 

Genus Oliahub Stal 

The genus Oliarus was a difficult one for all early American workers be¬ 
cause the amount of material available was very limited and fragmentary, 
many species being represented by a single individual or a single Bex and good 
series from a single food plant unknown Five species were named by the 
early workers The writer described three western species in 1002 Fowler in 
the Biologia (1904) described nme new Bpecies without recognising any of 
those previously described His material was very limited, half of the Bpecies 
being described from a single sex Van Duzee reviewed the United States 
forms m 1908 with the first key and added several species in 1912, and others 
later Metcalf (1923) keyed out the species of the eastern United States and 
added four more 

The writer has been collecting material and attempting to determine food 
plants during the thirty yean since his first paper, and now has good senes 
of twenty-three and representatives of three othen of the twenty-eight spe¬ 
cies here recognized as occurring north of the Mexican border A study of 
long senes of a number of species has brought out the fact that m this genus 
the females may be transversely banded, stnped, or spotted but the corre¬ 
sponding males are nearly always plain or nearly so This has not been pre¬ 
viously recognized and has led to much confusion and synonomy 

A careful study of Fowler’s descriptions and figures suggests the following 
disposition of his species, O excels us belongs to the vtcartui-plactlus group 
but cannot be placed accurately until a male is found It appears to resemble 
placttus Van D and examples of that species are at hand from Brownsville, 
Tex 0 conctnnulus appears to be a distinct species occurring in the U S 
O propter seems to be a distinct species of the broad headed group, the figure 
shows an extremely broad faoe O lactetpennts, poorly described without sex 
is apparently complectus Ball (1902) 0 humeralts, equally poorly described 
from a female, is probably the same 0 brenceps described from a female is 
andus Ball (1902) which occurs commonly around the Gulf 0 chtrtquetms 
and tnstgntor belong to the genus Myndus and are apparently distinct species 
in that group 0 mgro-alutaceus is a distinct species occurring north into 
Arizona 

Metcalf (1623) did not recognize the difference m color between sexes 
which is so striking in this group, nor did he consider the Fowler species and 
as a result redesenbed conctnnulus Fowl as texanus from Brownsville The 
writer took a good senes there m Jan , 1932. Fowler’s drawing of the genitalia 
is much better than Metcalf’s figure Metcalf apparently misidentified dtjft- 
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exits Van D which was described from two females, as he figures the male 
genitalia as of the “hammer” type The writer collected in central and south¬ 
ern Florida and at Brownsville, Tex a small pale species the female of whieh 
exactly fits Van Duzee’s description of diffinlts and the male of Metcalf’s 
description of vtUatw (holotype male) from Brownsville The allotype 9 of 
vxUaius described with the broad vitta was the female of texanus (which 
** concinnulus Fowl), while the true female of mUatus (which m, dtfficilt& Van 
D ) has the remnants of a transverse band as described by Van Dusee 

PRELIMINARY KEY TO THE SPECIES OF OLIARUB 

A Female with more or less definitely transversely banded elytra (often 
three dashes on costal area) Verticies rather long, narrow, deeply 
sunken between high lateral cannae that are alternately light and dark 
(Male genital projections sometimes greatly enlarged at apex ) 

B Male genital projection enlarged, plates hammer like 

(Fla Tex ) 1 plactlus V D (N C ) 2 montanus Mete 
BB Male genital projection triangular 

C Nervures all heavily dotted Species large 

(SE) 3 vtcartus Wk (NK) 4 quxnquehneatus (N C ) 5 tntreus Mete 
CC Nervures on the basal half of elytra pale, punctures scarcely show¬ 
ing Species small 

(Fla Tex) 6 diffinlts V D (Fla) 7 chuhotus Ball 
AA Females with markings on elytra more or less hnear (or oblique) or 
obscure (no dashes along the costal area, eroptatus excepted) Vertex 
variable, often broad and shallow, male genital projection never en¬ 
larged 

D Species broad, often short and broad, the vertex as broad as long or 
not over one third longer than broad 

E Elytra smoky Females often with dashes along costa and occasion¬ 
ally a transverse band 

F Elytra uniformly smoky, face definitely cannate 

(NW) 8 exoptaliu V D 

FF Elytra deep smoky, twice interrupted with white Face tumid, 
polished (Anz) 9 papagonus Ball 

EE Elytra hyaline, costal area immaculate 
G 9 8-10 mm Elytra milky, the nervures darkened but scarcely 
punctured 

H 9 10 mm Elytra with markings (Anz) 10 ptma Kirk 

HH 9 8 mm Elytra more or less ornamented 

9 (Anz) 11 nogalanus Ball (South) 12 artdus Ball 
GG 9 7 mm or less Elytra various 

I General body color dark 

J 9 with a heavy zig sag pattern on elytra 

(SW) 13 ealtfomteus V D 

JJ 9 almost unmarked 
K Face tawny with large spots 

(Western 14 hespenvs V D (Calif) 15 truncatus V D 
KK Face black, unmarked Stigma small 

(Calif) 16 fidus V D 

II General body color tan or lighter 


(Colo) 17 sementtnus Ball 
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DD Species more or less elongate, the vertex more than $ longer than 
broad 

L Elytra hyaline or subhyaline, not deeply smoky 
M Body dark (or brown) The nervures dark or dark punctured 
N Elytra with the apical nervure and margin concolorous with 
the adjoining nervures 

O The nervures of the elytra only faintly or sparsely dotted or 
else the nervures dark so that the punctures are obscure 
P Front more than twice as broad across the antennae as at 
base Faun colored with a pair of yrilow spots Large 

(Fla) 18 slosaoni V D 
PP Face much narrower, not twice wider on antennae than 
at base, dark with the cannae light 
Q Large (3 mm broad) Dark with the nervures dark 
throughout (Anz) 19 connnui Ball 

QQ Smaller (2 mm broad) paler or dark with the nervures 
pale 

R Spine of anal segment of 9 produced into an acute 
point extending into the genital cavity, 3rd anteapical 
cell wanting, the fourth very broad at apex 

Subtropical) 20 complectua Ball 
RR Anal segment of male without a spine extending into 
genital ca\ity 

S 6 anteapical cells, the third but httle longer than wide 

(Anz) 21 yavapanua Ball 
SS 5 anteapical cells the third wanting 

(Anz) 22 cocontnua Ball 
00 The nervures at the base of the elytra pale, heavily and 
evenly dotted 

T Elytra slightly tawny or smoky, the dots and cross nervures 
not prominent (Fla) 23 liUoraha Ball 

TT Elytra hyaline with heavy dots and cross nervures 
U Vertex broad at base, the lateral fovae not half its length 

24 conctnnuhu Fowl 
UU Vertex narrow, the lateral fovae more than half its 
length (Anz <k Mex) 25 apache Ball 

NN Elytra with the apical margins narrowly ivory, the nervures, 
at least on the apical portion, dark with heavy bristles 

(Anz) 20 alianua Ball 
MM Body tawny, the nervures pale except at apex 

(And W ) 27 dondontua Ball 

LL Elytra deep smoky or black, or at least the apical thud dark 
V Elytra all smoky 

W Small (not 2 mm wide) costal margin of elytra dark 

(SW <fc Mex) 28 ntqro-alutaeeua Fowl 
WW Large (4 mm wide) costal margin narrowly white 

(North) 29 nnnamomcua Prov 
W Apical third of elytra deep smoky (North) 30 humtka Say 

Oliarus chuliotus Ball n sp 

Size and form of dtffialtt Van D nearly, slightly smaller and decidedly 
whiter Length 4 5-5 mm 

Vertex slightly longer and narrower than in dtffictlu, the front much nar- 
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rower with the basal fork of the canna subobsolete, the front slightly longer 
than the clypeus, while in dtffictha it is reversed Mesonotum with the five 
cannae distinct, while dtffictha shows only three Male styles short and stout 
with a stout hook at right angles extending one third of their length beyond 
the short pygofers In dtffictha the Btyles are longer, the hooked portion 
shorter and stouter and the whole not extending beyond the elongated py- 
gofer margins 

Color pale cinnamon brown above and below, the face without white 

K 's, an elongated white spot on the cannae of vertex, the antenor fovae 
k, a dark brown area outside the lateral cannae of mesonotum Elytra 
milky subhyaline over a dark abdomen, the apical third slightly smoky 
with the transverse nervures infuscated with brown, sometimes a brown 
cloud inside the stigma In the females, an elongated black spot back of the 
middle of the commissure 

Holotype 9 Apnl 17, 1927, allotype d" Apr 18, 1927, paratype females 
Apr 17, 1927, and Apr 15, 1928, all taken by the wnter at Sanford, Fla A 
female, Homestead, Fla , May 15, 1928 A male, Eustice, Fla Apr 6,1926, 
taken by the wnter and a male, Haw Creek, Fla , Oet 8, 1887 Stnkingly 
distinct in color and genitalia 

Oliarus papagonus Ball n sp 

Resembling exoptatua Van D but Blightly smaller, darker with rather in¬ 
definite white bands across the elytra Elytra smoky, face and mesonotum 
black, polished with the cannae obscure Length 4-5 mm 
Vertex narrower than in exoptatua or fidua Van D , a little longer than 
wide, parallel margined instead of broadening behind as m those species The 
basal tablet of vertex narrow and forming a long oval in front, instead of 
very broad and almost tnincate before the tumid apex as in the species 
mentioned The whole face evenly convex, polished with the cannae almost 
obsolete Mesonotum broad, tumid, polished with obscure cannae Elytra 
broad, short, with prominent nervures and heavy setigerous bristles Male 
styles with the reflexed portion little wider than the shank and only slightly 
exceeding the pygofers, the dorsal membrane broad and elevated into a 
roof-like structure over the styles 

Color, dark smoky, with indistinct white bands across the elytra Face and 
mesonotum shining black, the latter margined outside with white Vertex 
dark, the cannae rather broadly light 
Holotype 9, allotype <?, ana 13 paratypes Eloy, Ans, June 3, 1933, all 
taken by the wnter from a few mesquite trees growing m an area where 
Lyctum ip was abundant 

Obarus nogalanus Ball n sp 

Smaller and narrower than ptma Kirk, the female more definitely orna¬ 
mented, resembling andua Ball but darker and more slender, much more 
heavily clothed with setigerous bristles than in either of the others Length 
6-8 mm , width 2 mm 

Vertex, within the cannae and omitting the fovae, as long as wide instead 
of wider than long as in andua or nearly twice wider than long as in ptma 
Face slightly narrower than in andua Male styles with the shanks narrow 
and the hooked portion broad and roundingly right angled, extending con¬ 
siderably beyona the short rounding lateral margins of the pygofers The 
donal membrane very short and rounding with a slight elevation in the 
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center In andus the styles are acutely angled, the pygofen long and the 
dorsal membrane protects m a long triangle, while m puna the hook is still 
thicker and the dorsal membrane is both longer and broader 
Color brown, a pair of creamy spots on margins of face just below the 
antennae, the cannae of vertex and pronotum white, elytra in female slightly 
milky, the nervures dark, the bnstles darker, with the forks and cross 
nervures marked with smoky, which m heavily marked individuals coalesces 
into two obhque bands toward the apex 
Holotype 9, Nogales, Aug 7, 1032, allotype d", Santa Rita Mts, July 
10, 1031, and 14 paratypes taken with the types and from Douglas, Pata¬ 
gonia and Tucson All taken by the writer in the mountains of Ansona 

Oharas comnus Ball n Bp 

Resembling complectus Ball, but larger and darker with heavy pilosity 
Black with the cannae orange Length 5-0 mm 
Vertex relatively long and narrow with the fovae long, Blender, reaching 
the middle of vertex Base of front narrower and more heavily cannate than 
in complectus Pronotum larger and more heavily cannate than in complectus, 
elytra longer with the nervures darker and more heavily clothed with 
setigerous punctures The third anteapical either reduced or wanting, the 
fourth about as wide as the adjoining cells instead of much wider as in com¬ 
plectus Male styles stout, the hook broad, evenly rounding, exceeding the 
truncate pygofers by nearly their width Dorsal hood moderately broad and 
almost evenly rounding except for a slight central depression, instead of 
rather narrow and acutely produced into the genital cavity as in com¬ 
plectus 

Color black, all cannae broadly orange Elytra hyaline or slightly smoky, 
the nervures dark and heavily clothed with dark haire Genitalia cinnamon 
Holotype 9, allotype d\ and 12 paratypes, Patagonia Aug 8, 1932 
This species is widely distnbuted in southern Arizona and is easily dis¬ 
tinguished by its size 


Oliarus complectus Ball 

O complectus Ball Can Ent 34 p 152 1902 

(0 lactetpennts Fowl Bio Cent Am Homop Vol 1, p 93 1904) 

(0 humeralxs Fowl op oit p 94) 

(0 franctscanus V D Cat p 732 [Not Stal]) 

This species was desenbed from 25 examples from Haiti, Md, Kans, 
Ans, and Colo The present study bnngs out the fact that there were at 
least two and probably three species included m the onginal material In 
order to definitely limit it to the species intended m the onginal description, 
the holotype is fixed on a female from Port Au Pnnce, Haiti, and the allo¬ 
type on a male from the same place, both examples so labeled and in the 
author's collection 

Thus limited the species may be known by the fact that the anal segment 
projects down into the genital cavity in the form of a median spine Ex¬ 
amples are at hand from Haiti, many places m Florida, southern Ansona and 
adjacent Mexico Van Dusee places this species as a synonym of franctscanus 
of Stal, largely on sise and distnbution no doubt, as Stal's descnption is 
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purely geneno As there are at least four species treated in this paper that 
would meet these requirements, it seems best to consider Stal’s species as 
unknown until such time as our west coast forms are better known and 
Stal’s type can be critically studied 

Oharus yavapanus Ball n sp 

Resembling complet tua but with a narrower vertex, and 6 anteapioals, paler 
with smoky elytra Length c? 4 mm , 9 nearly 6 mm 
Vertex twice longer than wide, the fovae scarcely half its length, the 
lateral cannae high, almost foliaceous In profile the vertex and face form 
a slightly obtuse angle Mesonotum with five definite cannae, the inner pair 
strongly sinuate and together with the outer pair enclosing an oval compart¬ 
ment postenorly Elytra long and slender, six apical cells the third little 
longer than wide Male with the anal segment forming a narrow and uni¬ 
formly rounding hood back of the long, narrow, angularly hooked, dark 
brown styles 

Color dark brown to black, the cannae broadly orange, elytra Bhghtly 
smoky in females, rarely so in the males The darkening emphasised on the 
apical cells The nervures distinctly but not conspicuously punctured The 
stigma not as prominent as m complectua or cormnus 
Holotype 9, allotype d\ and a pair of paratypes, Ashfork Aug 16, 
1929, six paratypes Ashfork July 15, 1929, three Yaroell Heights July 21, 
1929, and two from the same plaoe Aug 20,1929 All collected by the wnter 
from the higher table lands or mountains of Ansona 

Oharus cocoxunus Ball n sp 

Stouter than complectua Ball, resembles yavapanus Ball, but with a broader 
vertex and only five anteapicals Female elytra heavily smoky postenorly, 
male hyaline Length <? 4 5 mm ,9 55 mm 
Vertex broader belund than in yampanua especially m the female In 
profile the vertex meets the front in a nght angle Elytra long and slender 
with five anteapical cells, the fourth scarcely broader than the others, the 
stigma elongate Male anal hood broad on the lateral margins, deeply emar- 
ginate medially, where it is distant from the short, stout, bright yellow styles 
that terminate in round slightly divergent plates 
Color dark brown or black, the cannae narrowly orange Elytra smoky 
in the female especially on the transverse nervures, hyaline in the male, 
nervures dark, sparsely and inconspicuously ornamented with Betigerous 
punctures A dark line along the median portion of the sutural margin 
Holotype 9, allotype cf, and one male paratype Williams July 13,1929, 
a female Aug 15, 1929, a female Flagstaff Aug 7, 1929, and two males 
Huachuca Mts , Aug 2,1931, all taken by the wnter from the table lands or 
mountains in Ansona 

Oharus httorahs Ball n sp 

Form of complectua Ball nearly, slightly shorter and stouter, resembles 
acmentmua Ball in form and color, but with a much longer, narrower head 
Pale brown with the cannae light, elytra pale tawny with the nervures puno- 
tured and darker towards apex Length 4 5 to 5 5 mm 
Vertex and mesonotum about as in yampanua Ball, the elytra with six 
anteapicals, punctures on nervures strong and extending almost to base. 
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Male anal segment broad and emargmate as u cocomnus Ball, the Btylcs 
stout with long angularly reflexed heads 

Color, pale tawny, the vertex and mesonotum pale to dark brown with 
the cannae broadly light Front and clypeus dark brown or darker, but 
with the cannae broadly light Elytra tawny subhyaline, the nervures pale 
tawny and heavily punctured to the cross nervures beyond which they Bhade 
to smoky 

Holotype 9, allotype d\ and seven pairs of paratypes taken by the wnter 
at Tampa, Fla Sept 10, 1927 This tawny species resembles dondontui but 
is much darker, with the styles broader and more hairy, the hood with the 
lateral flaps overhanging the gemtal chamber, while in dondomus the hood 
is only a marginal line Besides the type set, the wnter has taken this species 
in a number of places along the east coast of Flonda 

Oliarus concinnulus Fowler 

0 concinnulus Fowl Bio Cent Am Homop Vol l,p 92 1904 

(0 texanus Mete Journ El Mitch Sci Soc 38 181 1923) 

(0 mttatus (9) Mete Op cit 181 [Not holotype c?]) 

This is a short broad species, (4-6 mm ), but the vertex is more than $ 
longer than its width The elytra are milky with heavily punctured nervures, 
pale at the base but becoming dark beyond the cross nervures The stigma 
is large and there are usually two black spots in an oblique hne from it to 
the scutellum The female often has a broad, longitudinal,slightly interrupted 
stnpe near the inner margin of each elytron 
Habitat, Vera Crus and Guerrero, Mexico (Fowler) and Brownsville, 
Texas Fowler suggested that this species may have to be referred to 0 
lunatui, Fab as represented by material which the wnter sent him That 
material, however, represents a very distinct species 

Oliarus apache Ball n sp 

Resembling concinnulus Fowl in sice and form, darker with a narrower 
vertex Black with the cannae on head narrowly light Elytra milky with 
close set, black punctures, each beanng a long curved black hair Length 
4-6 mm 

Vertex much narrower than in concinnulus, the fovae long, extending 
more than half way to base Mesonotum with three, heavy, parallel cannae, 
the intermediate pair only faintly indicated The anal segment much more 
extended than in concinnulus, the styles more slender and asymmetneal, 
the left one larger and slightly notched at apex 
Color black above and below, the cannae on vertex and pronotum nar¬ 
rowly light, a pair of white spots on the cannae between the eyes and an- 
nother pair on the extended apical margins of the front Mesonotal cannae 
ooncolorous or slightly orange, elytra milky, the nervures white through* 
out, except the marginal nervures. heavily and closely punctured with black 
and clothed with long curved black luurs The forks and cross-nervures 
broadly black The stigma conaceoua white except for aggregated punctures 
on the boundary nervure 

Holotype 9, allotype d\ and 4 paratypes May 15, 1933 and nine para¬ 
types May 19,1929, all taken by the wnter at Tucson, Ans Thu strikingly 
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distinct species has been taken in the Creosote deserts around Tucson, at 
Patagonia and Tinajas Altas in An* and near Hermosillo, Mexico 

Oliarus altanus Ball n sp 

Resembling apache Ball, but longer, slenderer with extremely long narrow 
elytra, and coarse irregular veins that are definitely black in the apical 
region against the broad white margin Length 5 mm 

Vertex slightly broader and deeper than in apache, the front longer and 
narrower Elytra extremely long and Blender, tne inner fork of the radius 
approaching and paralleling the medius for some distance, nervures and cells 
in the apical portion tending to irregularity with the third apical narrow and 
curved The stigmal cell extremely long and narrow, four times as long as 
its width 

Color, black, the bounding carinac, except on mesonotum, narrowly light, 
median cannae of front tawny, a pair of semi-circular white spots on the 
cannae adjacent to the eyes Elytra milky white, the bounding nervure 
broadly white, the remaining nervures either all dark or dark spotted at 
base and all dark towards apex in striking contrast to the margin 

Holotype 9, allotype d\ and two male paratypes taken by the writer at 
Tinajas Altas, An* May 17,1932 

Oliarus dondonius Ball n sp 

Resembling sementmua Ball in color, slightly smaller, but with a vortex 
one half as wide Form of yampanua Ball nearly, muen paler with a pale 
stigma Pale tawny with a castaneous mesonotum Length 4 6-5 5 mm 

Vertex as m yampanua nearly, the fovae narrowed, pronotum much 
shorter and rarely reaching the epaulets at the shoulders Elytra slightly 
broader with only 5 anteapical cells and a narrow stigma, half longer than 
its basal width 

Color, pale tawny, the elytra paler The face in the males, the lateral 
fovae and sometimes longitudinal stnpes on the mesonotum, brown Elytra 
with the nervures on the basal half indistinct, beooming tawny, towards the 
apex with the cross nervures smoky 

Holotype 9 , allotype o', and 10 paratypes, Tucson, An* July 24, 1930, 
4 paratypes, Grand Junction, Aug 7, 1906, all taken by the writer on sea 
blite ( Dondta ) This species is common in alkaline areas from western 
Colorado through Utah to An sons and Sonora, Mexioo It is a smaller and 
much narrower headed species than semenitnue which it otherwise resembles 

ADVANCE SUMMARIES 

BIOLOGY — VtdfnlUy of bacterta tn air 1 W. F Wells, Harvard Sohool 
of Public Health (Communicated by W H Bbadlby ) 

A technique has been devised for study of the viability of droplet nuclei 
infection in air, by determining the differential disappearance rates in a con¬ 
trolled atmosphere of the infection and of the nuclei, and will be described 
more fully in a later publication Preliminary experiments demonstrate that 

1 Presented before Section N of the American Association for the Advancement of 
Science, Deo 27, 1938 Received April 24, 1984 
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the viability of pathogenic micro-organisms constitutes a more important 
limiting faotor in the localisation of droplet nuclei infection than does the 
rate at which droplet nuclei settle from the atmosphere 

Since the rate of fall of small droplets is proportional to the surface, and 
the rate of change of surface is constant, the distance a small droplet falls 
before ceasing to be a droplet is proportional to the fourth power of the di¬ 
ameter Droplets less than 0 1 mm in diameter, expelled from the nose or 
mouth, will dry under ordinary atmospheric conditions before reaching the 
ground Droplet nuclei from broth culture of B tubhlis, atomised into a 
still chamber of 200 cubic feet capacity, were recovered from the air after 
several days Though resistant organisms could be reoovered from the air of 
the experimental chamber up to a week after inoculation, Pfeiffer’s bacillus 
was not recovered after one hour 

Four organisms typical of infections of the passages of the upper respira¬ 
tory tract, B pneumoniae, B dtphlkenae, Streptococcus hemolytuus and 
Streptococcus virtdans, were recovered from the air in small numbers forty- 
eight hours after inoculation, although in rapidly decreasing numbers Or¬ 
ganisms typical of the digestive tract, B coli, B typhosus, B paratyphoid 
A, and B dysentenae Hus Y, were not recovered after eight hours and were 
invariably absent at the end of the first day Bacteriophage was recovered 
and identified after being suspended in air for 24 hours It had decreased in 
a manner characteristic of microorganisms 

CONCLUSIONS 

A distinction must be made between droplets, droplet nuclei, and dust, in 
considering air-borne infection Droplets larger than 0 2 mm are localised 
by rate of fall to the vicinity of the source both m time and space Droplet 
nuclei denved from evaporation of droplets less than 0 1 mm diameter are 
dispersed in time and space Localisation of dust also vanes with the sise 
of the particles Droplet infection is largely localized and concentrated, 
whereas Droplet nuclei infection tends toward dispersion and dilution and 
the possibility of infection is limited in time chiefly by the viability of the 
microorganisms Dust infection may be localised either m space by the local¬ 
isation of particles, or in tune by the viability of the infection 


SCIENTIFIC NOTES AND NEWS 
Prepared by Sctence Service 
Notes 

National Academy of Sciences —The spring meeting of the National Acad¬ 
emy of Sciences was held in Washington, April 23, 24 and 25, under the 
presidency of Dr W W Campbell The principal evening address was de¬ 
livered by Dr Edwin Hubble of the Mount Wilson Observatory of the 
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Carnegie Institution of Washington, on “The Realm of the Nebulae ” Dr 
Hubble described the present Observable Region as having a diameter of 
some 600 million light years, and containing approximately 100 million 
known spiral nebulae A substantial enlargement of the Observable Region, 
the speaker stated, can be expected after the completion of the 200-inoh 
reflector now under construction 

Spectrographic detection of large proportions of methane m the atmos¬ 
pheres of the major outer planets was announced at the meeting through a 
telegram sent by Director V M Suphlr of Lowell Observatory, Flagstaff, 
Am The tell-tale lines in the spectra of Jupiter, Saturn, Uranus and Nep¬ 
tune were interpreted in considerable part by Dr Arthur Adfl of the 
University of Michigan Presence of massive quantities of methane m the 
atmospheres of the giant planets has a possible significance for the still un¬ 
solved riddle of their surface temperatures, Dr Henry Norris Russell of 
Princeton University said, in commenting on Dr Slipher’s telegram At a 
temperature of —161 4 degrees Centigrade this gas becomes a liquid, un¬ 
able to betray its presence through reflected light ray** Of course, under the 
different gravity and atmosphenc-density conditions on the great planets 
the boiling point of methane might be different 

The intensity of a sound and its frequency are quite distinct physical 
attributes, but the corresponding psychological attributes of loudness and 
pitch are not so independent, a loud tone sounds lower in pitch than a high 
one, and a low tone sounds unduly loud, it was indicated by a report of the 
National Academy of Sciences delivered at the annual meeting by Dr 
Harvki Fletcher, of the Bell Telephone Laboratories It was found that 
a 50-cycle tone with an intensity which is 10,000 times that of a just barely 
audible sound appears just as loud as a 1,000 cycle tone with an intensity 
1,000,000,000 times that of the threshold The apparent pitch of a tone also 
depends upon its intensity The pitch of a 200-cycle tone was heard as being 
as much as a quarter of an octave lower tft the very high intensities than at 
the low intensities However, when the tones were of very high frequencies, 
near 2,000 or 3,000 cycles, such changes of apparent pitch with intensity were 
not observed 

Distilled water, replacing ordinary tap water containing its usual quota of 
highly dilute mineral substances, produces anesthesia in plant cells, seem¬ 
ingly by dissolving out of them some unknown organic stuff This observa¬ 
tion was presented by Dr W J V Osterhout and Dr 8 E Hill of the 
Rockefeller Institute for Medical Research When cells of NiteUa are placed 
in distilled water they presently become completely anesthetic, transmit¬ 
ting no variations in potential along the protoplasm This loss of sensitivity 
is hastened by the addition of acids or alkalis, but slowed by the addition of 
calcium The anesthetic state passes off again when the cells are replaced in 
tap water 

Honored after his death, for his researches on the skull of ancient Peking 
Man, Dr Davidson Black was oven the posthumous award of the Elliot 
Medal for 1931, which carries with it a cash honorarium of $200 Dr Black 
was designated to receive the award before his death in Peiping on March 15, 
the medal and check were placed m the hands of Dr Frank Dawson Adams, 
foreign associate of the Academy, on behalf of Dr Black’s widow. The first 
award of the Charles Doolittle Walcott Medal and honorarium of $1,350 
was made to Dr David White of the U S Geological Survey, in recognition 
of his work on the pre-Cambrian algae of the Grand Canyon of Ansona. Other 
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honors bestowed by the Academy were the Agassis Medal, awarded to Dr 
Bjobn Helland-Hanben of the GeophyBical Institute, Bergen, Norway, 
the Public Welfare Medal, awarded to Dr David Fairchild, of the U S 
Department of Agriculture, and the Elliot Medal and honorarium of S200 
for 1930, awarded to Dr George Ellbtt Coghill, Wistar Institute of An¬ 
atomy and Biology, Philadelphia 

The American Geophysical Union —Penetrating radiations resembling 
cosmic rays, but softer, are thrown upward into the air from the tops of 
thunderstorm clouds, like spray from the tops of waves They come to earth 
again to the eastward of the cloud, drawn down by the earth’s magnetic 
field These radiations, which are made up of negative electrons, were de¬ 
scribed before the meeting of the American Geophysical Union here by Dr 
B F J Schonland of the University of Capetown, who is visitmg m the 
United States Dr Schonland stated that when he began his investigations 
of penetrating radiations caused by lightning, he thought that he would find 
electrons poured directly earthward as well as upward into the higher levels 
of the air, but this proved not to be the case He has found that lightning- 
engendered radiations can influence cosmic-ray detecting instruments as 
much as a thousand miles away from a thunderstorm, and he stated that 
another investigator claims for them an even greater radius of action But 
their effect is always felt to the eastward of the storm that gives them birth, 
never toward the west The research was undertaken with the idea of finding 
out whether cosmic rays were entirely the produot of thunderstorms, as one 
student of the subject had claimed Dr Schonland is convinced that this is 
not the case, nevertheless, there are enough lightning-caused penetrating 
radiations to make it necessary for researchers on cosmic rays to tako them 
into account, if their figures are not to be falsified by thunderstorms 

New 40 -inch reflector at Naval Observatory —The new 40-inch reflector 
built for the U S Naval Observatory under the direction of George W 
Ritchey has been completed The instrument is designed especially for 
spectrographic observation Figured on new curves calculated by Mr 
Ritchey and Henri Chretien, it is expected to be as efficient as a reflector 
of several times its aperture based on the conventional paraboloid figure 

It is the first air cooled telescope The entire observatory building is built 
of very light metal, with double walls, so that at night the temperature will 
soon become the same as the surrounding air With more massive buildings, 
the stone and bnck absorb heat all day, and give it off long into the night, 
producing objectionable air currents which spoil tho dearness of the tele¬ 
scopic images In order to keep the telescope at its night time temperature, a 
felt canopy will be placed over it in the daytime This is connected with air 
cooling equipment, so that all day the telescope will be kept at the temper¬ 
ature expected that night 

The tube of the telescope is constructed with a unique system of counter¬ 
poises, so as to prevent bending Convenience of the observer is also remem¬ 
bered, and he is provided with a movable observing platform which auto¬ 
matically keeps him at the eyepiece as the telescope turns Thus he does not 
need to interrupt his work frequently to adjust himself 

V 8 Weather Bureau —With the cooperation of the War, Navy, and 
Commerce Departments, the Weather Bureau of the U 8 Department of 
Agriculture, on July 1,1934, will launch part of its new program for increas¬ 
ing the accuracy of its forecasts, W R Gregg, chief, has announced This 
new program, among other things, calls for more stations for upper air 
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soundingB by airplanes and for more frequent daily forecasts The part 
covering more airplane observations can now be put into effect 

The air-mass method of forecasting, long recognized as an aid to accuracy 
and to longer forecasts, has never been practicable in the Weather Bureau's 
daily routine because of the difficulty of getting the needed upper-air observa¬ 
tions Facilities offered by Army and Navy pilots at more than a dozen 
selected stations, at six specially-equipped Weather Bureau airway stations, 
and at one cooperative station at the Massachusetts Institute of Technology, 
now remove this difficulty The Department of Commerce will provide for 
the transmission of the observations from the points where they are taken 
to the forecasting stations According to the present plan, observation 
flights will be confined to one a day, each beginning about naif past five 
(E S T) in the morning and reaching a maximum height of 17,000 feet above 
sea level These flights will be made by Army and Navy pilots and by com¬ 
mercial aviators hired for the purpose by the Weather Bureau Meteorolo¬ 
gists of the Weather Bureau assigned to the air-observation stations will 
compute, code, and transmit to forecast stations the information the meteor¬ 
ographs bring down This information will give forecasters an important 
supplement to the morning surface observations in drawing the weather 
maps to be used in making the daily forecasts 

Children 's Bureau, U S Department of Labor —The complete, detailed 
report of the study of maternal deaths in 15 states made by the Children's 
Bureau at the request and with the cooperation of state medical societies 
and state boards of health is now in press and will appear at an early date 
Interest in this subject has been intensified by discussion of the recently pub¬ 
lished report of similar study in New York City by the New York Academy 
of Medicine The Children's Bureau study was made before that of the New 
York Academy of Medicine which used the same schedule or questionnaire 
In both studies the material was gathered by physicians through personal 
interviews with those who attended the women who died and in noth studies 
the international list of causes of death was used as the basis of analysis 
The most obvious differences between the two studies lie in the area covered 
15 states in the children’s Bureau study, 47 per cent of deaths being in 
urban and 53 per cent in rural areas, whereas the New York City deaths 
were all urban, the larger number of deaths 7,400 in the Children’s Bureau 
study and 2,000 in the Now York study, and the greater detail of analysis 
m the Children’s Bureau study 

Personal Items 

Dr Aleb Hrdlicka, of the U S National Museum, is again spending the 
summer in archaeological work among the Alaskan islands He has with him 
a group of student volunteers 

Dr F A WoLrr, chief of the telephone standards section, National 
Bureau of Standards, has been designated as a member of the Committee of 
Departmental Hepresentatives appointed at the instance of Admiral Peo¬ 
ples, Director of the Procurement Division, to determine the cost of the 
Government's communication services, including telephone, telegraph, and 
radio 
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MATHEMATICS —Spinors 1 Oswald Veblen, The Institute for 
Advanced Study, Princeton 

The theory of spinors had its origin in the Bearch for a suitable 
mathematical tool to use in the extension of the quantum theory to 
the field of relativity The quantum mechanics m the form that was 
given to it by Schroedinger describes the motion of a particle by 
means of the concept of a wave It is not, as people used to say, that 
a physicist thinks of an electron as a particle on Mondays, Wednes¬ 
days, and Fridays, and as a wave on Tuesdays, Thursdays and Satur¬ 
days, and on Sundays prays for a Messiah who will lead him back to 
the belief which he held on Mondays The actual situation is quite 
different from that He works with a mathematical theory which he 
visualizes for some purposes by means of the classical conception of a 
particle and for other purposes by means of the imagery of the wave 
theory The wave that he works with is just a function which satisfies 
a partial differential equation of a certain type The physicist be¬ 
lieves that by applying a certain integration process to the solution 
of this partial differential equation he is able to express the proba¬ 
bility that the particle which he thinks of shall be in a certain pre¬ 
assigned position with a certain preassigned velocity 

The whole thing is an attempt to find mathematical formulas and 
language for the discussion of phenomena which did not make sense 
m terms of the language and formulas which the physicists had been 
using before Some people actually go so far as to say that we shall 
have to make real changes in our habits of thought and use of lan¬ 
guage. But I am referring to these deep and difficult questions only 
incidentally I am concerned with something much more superficial 

1 Thu u the fourth of the Joseph Henry Leoturee of the Philosophical Society 
presented March 31, 1084, m honor of the first president of the Philoeophioa! Society 
This paper was prepared from stenographic notes taken at the time of the lecture 
Reoeweu June 3,1084 
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The spinor theory grew out of the attempt to reconcile the wave 
mechanics with the relativity theory The wave mechanics was at first 
developed so as to fit into the framework of the classical dynamics 
On the other hand, the theory of relativity has taken such a firm hold 
of all branches of physics that everyone is convinced that a really 
sound theory must take it into account Therefore, the problem was 
to find a relativistic formulation of the quantum theory 

Also there was experimental evidence indicating that from the 
partial point of view an electron should not be considered just as a 
mathematical point but rather as a thing which is capable of a rotary 
motion, or spin, at the same time that it has a motion of translation 
The problem of bringing this concept into the theory of the electron 
turned out to be closely related to the problem of giving a relativistic 
formulation to the differential equations of the electron 

What looks like a very good solution of the problem was developed 
by Dirac, building upon previous work of Pauli and others. Dirac 
modified the Schroedinger differential equation not only by changing 
its form but by replacing it by a system of four equations with four 
unknown wave functions, \p l , These foui functions were 

related among themselves in what Beemed to be a very intricate 
manner, but they were evidently the components of a physical 
quantity of some sort 

When I bpeak of a physical quantity I am thinking of something 
which has components analogous to the components of a vector 
When you take the three rectangular components of a velocity you 
recognize that you are taking components of something which has a 
physical existence In the same way the quantities which appeared 
m the Dirac equation were evidently components of some sort of a 
physical object But they behaved quite differently from the com- 
ponents of any previously known physical quantity and tKus pro¬ 
vided a puzzle for the mathematical physieist 

The problem was clearly formulated by the late Professor Ehren- 
fest He said, in affect We are familiar with such things as veotors 
which are the tools of classical physics Since the advent of the rela¬ 
tivity theory we have got acquainted with the theory of tensors and 
have been led to believe that any physical phenomena could be de¬ 
scribed by means of tensors Now comes a new kind of a physical 
quantity which is not a tensor and yet has to be taken into account 
It has something to do with a spinning electron Let us call it a 
apinor Then he called on the mathematicians to provide a theoiy of 
spinors, if possible, analogous to the theory of tensors. 
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The elements of such a theory were in fact already available in 
Dirac’s own work and in the previous work of Darwin and Pauli. The 
Dirac equation had also been adequately discussed from the point 
of view of the underlying group theory by Weyl m his book on group 
theory and quantum mechanics, so that implicitly a good deal of the 
requisite theory was in existence Nevertheless, so long as it was pos¬ 
sible for a mathematical physicist of the order of magnitude of Ehren- 
fest to regard it as obscure there remained something of a problem 

Promptly in response to Ehrenfest’s challenge, a formal theory of 
spinors was produced by van der Wnerden This was a theory of two- 
component spinors which was adequate to the Dirac equation m its 
original form But here one has to say, as in so many other cases, that 
a fully satisfactory account of the subject was possible only after 
the original theory had been highly generalized It was in fa«*t so in 
this case The original Dirac equation was relevant to the special 
relativity The extension to general relativity was indicated first by 
Weyl and Fock and the system of mathematical equations thus de¬ 
termined has been studied by Schouten, Schrocdinger, Einstein and 
Mayer, and other mathematical physicists From these studies there 
has now emerged a clear conception of a class of physical objects 
which we call spinors and which can be precisely defined 

I shall try to state this definition In doing so I propose to repeat a 
number of well-known elementary ideas leadmg up to the one step 
which introduces the definition After this is done the whole matter 
may seem rather trivial, but it is nevertheless, true that after this 
foundation is laid the working out of the theory becomes a matter of 
technical detail 

We start with elementary geometry How are the points m a room 
to be described? The first step m such a description is to give names 
to the points so as to distinguish them, and wo agree to use numbers 
as names A point will have a first name x, a second name y, and a 
third name z The way which we all know for assigning these names 
is to let x be the distance of the pomt from the floor, y the distance 
from the wall at the front of the room, and t the distance from the side 
wall That way of assigning the names is of course completely arbi¬ 
trary It could be done in some perfectly bizarre way so long as you 
satisfied the condition of giving different names to different points 
A system of naming the pointB is what we call a coordinate system 

I have mentioned a particular way of naming the points only to 
emphasize the fact that the particular system we use for assigning 
these names is of no importance We can, in fact, when we have one 
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way of naming them, get any number of other ways by the following 
device Suppose you write down these three equations 

X - x + y 

Y - x -y (1) 

Z - 2* 

If we substitute in these equations the numbers x, y, and z appearing 
in the name of this point, we get three other numbers (X, Y, Z) which 
gives us a new name for the point, and so we have a new coordinate 
system These equations can be solved to give 

x~i(X+ Y) 

V-i(X - Y) (2) 

z - y/Z 

If we apply these equations to any point in the room and know the 
names X, Y, Z, we are able to get back the names x, y, z We have a 
dictionary which translates one system of nomenclature for our pomts 
into another system of nomenclature This dictionary is what we call 
a transformation of coordinates 

In general, a transformation of coordinates 

(x, y, z) - ( X , Y, Z) 

is defined if we replace the right-hand members of equations (1) by 
quite arbitrary functions subject only to the condition that (1) 
Bhould be capable of being solved so as to obtain the inverse trans¬ 
formation 

(X, Y, Z) -> (x, y, z) 

analogous to (2) In all this we confine attention to points in the 
room, that is to say, to a limited portion of space In practice we re¬ 
quire that the functions used shall be amenable to the processes of 
analysis such as differentiation, etc , corresponding to the technique 
of the mathematician of the present epoch 
The essential point which I should like to stress m this considera¬ 
tion of coordinate systems and transformations of coordinates is that 
the coordinate system is something which we ourselves introduce. It 
is something in addition to the physical state that we are trying to 
describe and represents our point of view towards the natural phe¬ 
nomena which are under consideration To be objective, we must 
somehow or other get away from this thing that we have introduced 
In previous generations mathematicians and physicists used to play 
with the idea of doing without coordinates The geometry of Euclid 
is an example in which coordinates were not used and the attempt was 
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made to reason directly with the physical objects we were talking 
about Many will recall the time when it was regarded as important 
to do vector analysis without coordinates Thu idea was based on the 
feeling that by so domg one was dealing with the natural object it¬ 
self 

An equally good way of being free from the influence of the coordi¬ 
nates introduced is to use all coordinate systems Using no coordinate 
system is, so to speak, the dual idea to using all possible coordinate 
systems If you arrange your work in such a way that it applies no 
matter what the coordinate system is, then you have reached the 
ideal of dealing with the object itself This point of view has become 
very common since the discussions which were brought about by the 
theory of relativity 

In dealing with physical problems much use is made of vectors A 
vector is a special case of what we can call a physical object with 
components The idea is something like this Supposing that in a 
room we have at every pomt a tendency of a certain sort, no matter 
what sort, but a tendency m a definite direction with a definite mag¬ 
nitude That tendency can be defined by associating with each point 
(x, y, z) three numbers F 1 , F 5 , F* 

V l (x, y, z) F*(x, y, z) V*(x, y, z) 

They describe this tendency and they are the components of some¬ 
thing that represents a physical state of affairs If this physical ob¬ 
ject is a vector, then on making a transformation into a new coordi¬ 
nate system you will get functions 

FKi, S, 5) F*( 2 , j, i) V\I, J, i) 

of the coordinates 2, Si 2 When you measure this physical object in 
the new_coordinate system, you will get the new set of quantities 
F 1 , F*, F*, and there will be definite formulas which tell you what 
these components in the new coordinate system are 

71 „ F 1 , F*) V* - f*(F\ F‘, F») T» - f*(F‘, V\ F») 

You will have three formulas of this sort which express the new com¬ 
ponents as functions of the old ones There is no need of my mention¬ 
ing what these formulas are in detail, for in talking about a subject 
which is full of formulas, we should be hopelessly lost if we got tangled 
up with particular formulas The essential point which I want to bnng 
out is that when you change to a new coordinate system you get a 
new set of components and in every coordinate system there is a set 
of components for the physical object If the law which tells you the 
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new components in terms of the old components is of a particularly 
simple sort, then your physical object is a vector There are lots of 
other physical objects For example there are physical objects with 
0 components that you could call Ti i, 7\ i, T x », etc , using two in¬ 
dices Then if you have a certain formula connecting the components 
in one coordinate system with those m another, the thing you are 
talking about is a tensor of the second order The essential things 
about a tensor are that it is a physical object with components, and 
that the components are uniquely determined when the coordinate 
system is given m terms of which the components are described I am 
intentionally leaving this statement m a thoroughly abstract form 

When we come to the theory of relativity we must pass from the 
three-dimensional space of points to the four-dimensional world of 
events This is a story which you have probably heard many times 
If you want to describe the events which take place in this room, you 
have to give not merely x, y, and z which tell you where, but also t, 
which tells you when, for each event The essential pomt is that the 
events we talk about are things which are capable of being named by 
means of four names, the four names being numbers This can be ex¬ 
pressed by saying that the events constitute a four-dimensional 
world or space-time 

Let us transfer what we have just been saying about coordinate 
systems from the world of points over to the world of events We make 
the same remark that we made before The essential thing about a 
coordinate system for events is not any particular way of setting up 
the coordinate system but is the fact that the coordinate system as¬ 
signs distinct names to different events 

In order to make an objective description of the world of events, 
we deal with the totality of coordinate systems We keep free from 
any particular pomt of view and so talk about all coordinate systems 
at once For this purpose we have a complete theory of transforma¬ 
tions of coordinates and a theory of vectors and tensors A tensor is a 
physical object such that with every event we are able to associate 
a set of numbers called its components when we have before us a given 
coordinate system If we change to a new coordinate system we get a 
new set of components of the same physical object 

Thus m the general relativity theory itself we have a set of 16 
functions 

guix'x'x'x*) ga(x l x*x*x*), , guiz'xWx*) 

These functions of the coordinates are the components of a physical 
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objeot called the fundamental gravitational tensor They satisfy a 
system of partial differential equations, and the theory of these equa¬ 
tions is the relativity theory The general conception is this We as¬ 
sume that a given body of physical phenomena is representable by a 
physical object with components of a certain type, and the theory 
of these phenomena is contained in the set of differential equations 
which the components satisfy This, without any formalism, is the 
basic mathematical idea which appears in the relativity theory. 

Continuing in that theory, it turns out that there are certain other 
kinds of geometrical objects which have to be considered The ones 
which appear first are the electromagnetic potentials Again there are 
four components 

<fn, fa, 4», <f>* 


which are functions of the coordinates But, as physicists know, when 
you give the coordinate system the electromagnetic potentials are 
not fully determined You can take another function /(x 1 , x*, x*, x 4 ) 
and add the four derivatives of this function to the components, ob¬ 
taining 


01 + —» 
Sx 1 


Sf 


01 + 



04 + 


Sx* 


without changing the physical significance of these potentials 
Let us try to say what is essential in this without using technical 
language It ought to be clear even to those who do not know what 
these differentiation symbols mean When we specify a definite co¬ 
ordinate system we have not only one set of four functions whioh 
appear as the components of our physical object, but we have a 
whole class of other sets of components The physical object in ques¬ 
tion is of an essentially different kind from those which we have 
previously been talking about Its components are not fully deter¬ 
mined when the coordinate system ib given, something in addition 
has to be specified before the components are known. This additional 
something which we have to specify we will call a gauge frame 
I might also try to put it m the following way We previously said 
that when we introduce a coordinate system we put something into 
the phenomena of nature, and before we can be talking about nature 
itself we have to get free of the coordinate system which we put in 
When we talk about electromagnetic potentials, we put something 
else in, namely, the gauge frame, which has to be specified before we 
can specify the particular set of components which we are talking 
about. 
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So our theory has to be such that we make not only transformations 
of coordinates but transformations of gauge, and we have to formu¬ 
late our laws of physical phenomena m a manner which is unaltered 
not only by changes of coordinate ByBtem but also by changes of 
gauge Physicists have heard a good deal about that under the head¬ 
ing of gauge in variance The underlying idea is just as before In try¬ 
ing to describe nature we have introduced not only coordinate sys¬ 
tems, but also anothei extraneous element called the gauge frame 
In addition to the theory of coordinate transformations, there is a 
theory of gauge transformations which has to be recognized m order 
to free our theory of physical phenomena from this element which we 
introduced in our view of nature 

The theoiy of spinors requires another step in this direction A 
spinor is a physical object with components The number of com¬ 
ponents is a power of four In a particular case a spinor may have 
four components ft, ft, ft, ft The components are functions of the 
coordinates just as the 0’s and g’a were, but when the coordinate sys¬ 
tem and the gauge frame are given, the components of the spinor are 
not frilly determined You can take a new set of components ft, ft, 
0!, ft, which will serve equally well as a set of components of this 
spinor The new components are given by means of linear formulas 
m terms of the old components, 

ft ™ + TiYi + TVft + TiYi, 

and three other formulas which look like this one The coefficients T 
are arbitrary functions A lmear transformation of this sort is called 
a spin transformation 

When you have given your coordinates and your gauge, there is 
still something free, which we will call the spm frame, and we are 
unable to describe our physical object until the spin frame is fixed 
In other words, we have got to state everything that we say about a 
spinor so that it will be tiue no matter what spm transformation is 
applied to the components A spm transformation is very analogous 
to a coordinate transformation, but it takes place completely inde¬ 
pendently of the coordinate transformation 

This is the simplest example of a spmor There are spinors with 10 
components or in general with 4* components and you will have linear 
formulas which give you the other possible sets of components in the 
same coordinate system 

I have not yet mentioned one of the important facts about spinors 
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which give them their significance Their components are not ordinary 
numbers They are complex numbers of the form 

o + y/=lb 

where a and b are real numbers In this respect they are like other 
physical objects which appear in quantum theory There have been 
cases in physics before where the complex numbers were used as a 
convenient device, but here they come in an essential way 
The additional degrees of complication which appear in the defi¬ 
nition of a spinor correspond to the nature of the physioal problem 
which it is designed to meet Ordinary vectors and tensors would be 
well enough adapted to tell where an electron is, m what direction it 
is going, and what its angular momentum is But the quantum 
theoretic problem states the problem differently It does not ask di¬ 
rectly what these quantities are but rather, what are the probabilities 
that these quantities shall take on preassigned values To meet this 
requirement, it is not the components of the spinors themselves which 
are interpreted in terms of physical measurements, but certain com¬ 
binations of these components with their complex conjugates These 
combinations of components of spinors are components of ordinary 
tensors and are interpreted as probabilities that the electron will be 
in a cert am place moving in a certain way 

Let us now repeat the description of a spinor in a few words A 
spinor is a physical object which has components which aie com¬ 
plex functions of the coordinates The number of components is a 
power of four A set of components is fixed only after (1) the coordi¬ 
nate system, (2) the gauge-frame and (3) the spin frame, are fixed 
Whenever (1), (2), or (3) are changed, the components are replaced 
by linear combinations of themselves according to definite rules 
Suppose that you have spinors with 16 components with two in¬ 
dices, Xab, and supposing that these spinors satisfy the condition 
that 

X AB - - X BA , (3) 

so that they are antisymmetno Then the mathematicians will recog¬ 
nise that connected with them there is a quadratic expression 

X a Xu + XuX u + XuXu - 0 (4) 

Those spinors whioh satisfy this relation have peculiar properties, 
and it is this quadratic relation which puts the spinors into connection 
with the fundamental tensor of the relativity theory, because the f's 
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that we have m relativity are also the coefficients of a quadratic ex¬ 
pression 

If you are going to describe some particular physical phe¬ 
nomena such as those described by the relativistic theory of the 
spinning electron, you must pick out one or more particular spinors 
which embody the physical phenomena in question It turns out m 
this special case that you can pick spinors which Bet up a suitable 
lelationship between the quadratic equation (4) above and the funda¬ 
mental quadratic form which appears in the relativity theory The 
general theory of spinors is the theory of all possible physical quan¬ 
tities of a certain sort The theory of the electron ib the theory of cer¬ 
tain particular spinors which describe this electron 

BOTANY — New species of Aulacolepis and other grasses 1 A S 
Hitchcock, Bureau of Plant Industry 

The genus Aulacolepis was established by Hackel who based it 
upon Deyeuxia treutlen Stapf ( Milium treutlen Kuntze) It is allied to 
Agrostis and to Calamagrostis (Sect Deyeuxia), differing from the 
former in the comparatively largo firm lemma and from most of the 
species in the prolonged rachilla, and from Calamagrostis in the ab¬ 
sence of the long callus hairs and the dorsal awn Hackel described a 
second species, A japonica, from Japan, and recently a third spe¬ 
cies, A miliotdes (Honda) Ohwi, has been described from the same 
country Aniselytron agrostmdes Merr , of the Philippines, desenbed 
as differing from Aulacolepis chiefly in the obsolete or much re¬ 
duced first glume may also belong to that genus In the present 
paper two species are added to this interesting genus, one from Bor¬ 
neo, the other from Tonkin 

Aulacolepis clemensae Hitchc, Bp nov 

Perennis (?), oulmi ascendcntes, glabn, circa 00 om alti, ligula firms, 
truncata, 1 mm longa, laminae planac, 8-15 cm longae, 0-8 mm latae, 
pamcula laxa, 8-18 cm longa, ramia asoendentibus, 3-5 cm longis, glumae 
maequales, acuminatae, pnma 1-nervia, 2 mm longa, secunda 3-nervia, 
2 5 mm longa, lemma quam glumae firmiue, lanoeplatum, scaberulum, 3 
mm longum, processus rachillae tenuis, 0 5 mm longue 

Apparently perennial, culms ascending, glabrous, several-noded, about 
60 cm tall, sheaths glabrous, ligule firm, truncate, 1 mm long, blades flat, 
slightly scaberulous beneath, puberulent on the upper surface, scaberulous 
on tbe margins, narrowed toward the base, acuminate, 8 to 15 cm long, 5 
to 8 mm wide at the middle, panicle rather loose and lax, short exserted 
or inclosed at base in the uppermost sheath, 8-18 cm long, the axis angled, 

' Received April 17 1934 
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neariy glabrous, the branches slender, fiezuous, scabrous, somewhat distant, 
ascending, 3 to 5 cm long, the branchlets few-flowered, glumes unequal, 
acuminate, keeled, slightly scaberulous on the keels, the first 1-nerved, 2 
mm long, the second 3-nerved, 2 5 mm long, lemma lanceolate, compressed, 
firmer than the glumes, scaberulous over the surface, 5-nerved, the lateral 
nerves near the margin, the intermediate nerves faint, 3 mm long, minutely 
pubescent at base, palea about as long as the lemma but narrower, acumi¬ 
nate, minutely pubescent, inclosed within the lemma, the two keels com¬ 
pressed together, rachilla prolonged between the keels of the palea as a mi¬ 
nute bristle 0 5 mm long 

Type m the U S National Herbarium, no 1,538,647, collected on the 
boulder margin of the Masilau River, Mount Kinabalu, Bntish North 
Borneo, alt about 3000 meters, December 26,1033, by Mrs M S Clemens 
(no 34448) 

Aulacolepis petelotii Hitoho , sp nov 

Perennia (?), culmi oaespitosi, erecti, glabn, 25-40 cm alti, hgula mem- 
branacea, 2 mm longa, laminae erectae, planae, soaberulae, 4-8 cm longae, 
1-3 mm latae, pamcula angusta, laxa, pallida, 6-10 cm longa, glumae 
aequales, compressae, 2 mm longae, lemma circa 2 mm longum, chartacco- 
membranaceum, lanceolatum, 5-nervium, sub apice minute anstatum, callo 
breviter piloso, rachilla ultra florem in stipitem brevismmum nudum pro¬ 
ducts, palea angusta, 1 5 mm longa, stamina 3, anthens 0 5 mm longis 

Apparently perennial, culms many in a rather loose tuft, erect, or the 
outer ones somewhat gemculate at base, glabrous, about 3-noded, 25 40 
cm tall, sheaths glabrous, ligule membranaceous, ovate, dentate or some¬ 
what lacerate, about 2 mm long, blades erect or ascending flat, scaberulous 
beneath, scaberulous-puberulent on the upper surface, stnate-nerved, 4-8 
cm long, 1-3 mm wide, panicles narrow, loose, pale, whitish or greenish, 
more or less inclosed in the upper sheaths, 6-10 cm long, the axis scabrous, 
the branches scabrous, slender, naked below, branching, the spikelets 
clustered near the ends of the branchlets, the ultimate pedicels 1 mm long 
or less, glumes equal, compressed, narrow, rather abruptly acute, minutely 
roughened on and near the keel, about 2 mm long, lemma slightly longer 
and less compressed than the glumes, chartaceo-membranaceou*, lanceolate, 
5 -nerved, the midnerve projecting just below the tip as a very short awn, 
the callus short-pilose, the rachilla prolonged behind the palea as a very 
minute naked bristle, palea narrow about three-fourths as long as the lem¬ 
ma, stamens 3, the anthers 0 5 mm long 

Type, in the U 8 National Herbarium, no 1,538,648, collected along 
a road near Chapu, Tonkin, alt about 1900 meten, August, 1033, by A 
Petelot (no 4743) 

Muhlenbergia lmdheimen Hitchc, sp nov 

Perenms, culmi erecti, 1-1 5 m alti, vagtnis infenonbus imbnoatis com- 
preBsis, hgula elongata, laminae elongatae, planae, interdum pkoatae, 3 
mm latae, scaberulae vel glabrae, pamcula angusta, pallida, densiuscula, 
erecta, 20-40 cm longa, ram is appressis 2-5 cm longis, spioulae 2 5-3 mm 
longae, glumae aequales, acutae vel obtusiusculae, scabro-puberulentae vel 
glabnusculae; lemma 2 5-3 mm longum, glabrum vel obscure pubescens 
muticum, raro anstatum, ansta 1-3 mm longa 
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Perennial, culms erect, 1 to 1 5 meters tall, the numerous overlapping 
lower sheaths keeled, ligule rather thu, elongate, mostly hidden in the 
folded base of the blade, blades elongate, firm, flat or usually folded, about 
3 mm wide, scaberulous or glabrous, pamcle narrow, pale, somewhat loose, 
erect, 20 to 40 cm long, the branches ascending or appressed, spikelets 2 5 
to 3 mm long, glumes equal, acute to rather obtuse, soabrous-puberulent 
to nearly smooth, lemma usually a little shorter than the glumeB, 3-nerved, 

[ glabrous or obscurely pubescent, awnless or rarely with an awn 1 to 3 mm 
ong 

Type in the U S National Herbanum, no 098,040, collected in Texas 
in 1847 by F Lindheimer (no 725) 

Other specimens, all from Texas, are Berlandier 1870, Carter 19, Ltnd- 
hetmer 1255 (Distr Mo Bot Gard ), E J Palmer 10859, 11004, Reverckon 
1610, Stlveus 11, 354, 355, Tharp 70, 3076 
This species has been confused with the closely related Af fourntertana 
Hitchc ( Epicampes berlandten Foura , not Muhlenbergta berlandieri Tnn ) 
which is confined to Mexico 

About 1002 there appeared in Queensland, Australia, a species of Phalane 
which gave promise of being a valuable forage grass About 1007 it was dis¬ 
tributed from the Toowoomba Botanic Gardens, Queensland, and was first 
grown in the United States at the California Experiment Station and later 
at other stations Burbank has distributed the grass as Peruvian winter 
grass The species was named by Hackel Phalane stenoptera It differs from 
P tuberosa L only in having a loosely branching rhuomatous base, the 
lower mtcrnodes little or not at all swollen (P tuberosa has a distinctly 
tuberous base) Agriculturally it seems sufficiently distinct to warrant recog¬ 
nition as a variety 

Phalaris tuberosa var stenoptera (Hack ) Hitchc 
Phalane stenoptera Hack Report 8p Nov Fedde 5 333 1008 

Stipa coronata var depauperata (Jones) Hitchc 

Stipa panehn var depauperata Jones, Contr West Bot 14 11 1912 
Detroit, Utah, Jones m 1891 

Stipa panshtt Vasey, Bot Gas 7 33 1882 San Bernardino Mts, Parteh 
Bros 1070 

Stipa coronata panshtt Hitchc Contr U S Nat Herb 24 227 1925 

This change is necessary under the International Rules which require that 
the earliest legitimate name in its own category be retamed 

Mamsuris altlssiina (Poir) Hitchc 

Rottboelka alttsstma Poir Voy Barb 2 105 1789 
Rottboetha fasciculata Lam Tabl Encycl 1 204 1791 
Hemarthna alttsstma Stapf A Hubbard, Kew Bull Misc Inf 1934 109 
1934. 
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PALEOBOTANY — The supposed fossil ear of maize from Cuzco, 
Peru 1 Roland W Brown, U S. Geological Survey (Com¬ 
municated by John B Rbeside Jr ) 

Since 1919 the attention of botanists, interested in the origin and 
evolution of Indian corn, has from tune to time been directed to an 
object (Fig 5) described by the late Dr F H Knowlton 1 as a fossil 
ear of maise Reference to several papers 1 in which the object is fur¬ 
ther photographed, described, and compared with varieties of maise, 
shows that the designation of it as a fossil by Knowlton has at least 
been tentatively accepted as true It is my purpose now to produce 
conclusive evidence that this object is not a fossil, and thus I hope to 
correct as gently and as far as possible an unfortunate paleontologic 
mistake 

The known historical facts about this object arc meager It was 
obtained m 1914 by Dr W F Parks, of St Louis, Mo , from a cuno 
dealer in Cuzco, Peru Dr Parks transmitted it to Dr Walter Hough, 
Curator of Ethnology in the U S National Museum, who gave it to 
Dr Knowlton for identification Knowlton passed it around among 
his botanical friends, from one of whom, G N Collins, of the U 8 
Department of Agriculture, he received the helpful suggestion that 
externally it had a striking resemblance to a variety of Peruvian 
maize Knowlton thereupon described the specimen as a supposed 
new fossil species of maize, calling it Zea antiqua, not because he 
could distinguish it from the living variety it resembled, but for the 
sake of independent reference 

That Knowlton unreservedly regarded this object as a fossil is 
implied in his statement concerning its age He says "It is of course 
extremely unfortunate that nothing is known as to the condition 
under which this specimen was found If this were known it might be 
possible to fix its age with a reasonable degree of certainty As it 
stands, however, there is little but the the fact of its thorough fossiliza- 
turn* to base an opinion on, and from this I venture the tentative sug¬ 
gestion that it seems hardly likely to be younger than at least several 

1 Published by perminaon of the Director, U S Geological Surrey Received Feb 
10, 1034 

1 Knowlton, F H Descnvtum of a supposed new fossil species of matte from 
Peru This Journal 9 134-136 1019 

• Collins, G N A foeetl ear of matte Jour Heredity 10 170-172 1919 An 
ear of prehistoric matte that resembles the fossil form, Zea antique Jour Heredity 14: 
61-64 1923 

Kbmpton, J H Matte, the plant-breeding achievement of the American Indian 
Smithsonian Bet Ser, 11 310-349 1931 

* Italics mine 
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Figs 1, 4 Lengthwise sections through middle of specimen shown in Fig 6 
Walls of cavity in Fig 4 show tool marks Fig 2 Pellets found in cavity at base of 
specimen Fig 3 Transverse section, a top view of specimen shown in Fig 4 Fig 
0 The supposed fossil ear of maise before cutting Fur 6 Ear of maise from a pre- 
Inca grave at Anca, on the coast of Chile Found in 1013 Fig 7 Ear of maise grown 
by Peruvian Indians In 1925 All figures natural sise Figures 5, 6, 7, by courtesy 
of J H Kempton, Bureau of Plant Industry, U 8 Department of Agriculture 


thousand years ” It is most regrettable that Knowlton did not have 
the object cut, so that he could determine its petrographic nature 
That he did not have it cut seems inexplicable, except on the hypothe¬ 
sis that he considered the specimen as the only one of its kind known 
and therefore hesitated to damage it by sectioning 


jult 15, 1034 


BBOWM SUPPOSED rOSBIL MAUD 


205 


The first fermentation past, this matter aged quietly while the 
type specimen reposed m the paleobotanical collections of the Na¬ 
tional Museum Interest m the supposed fossil, however, was revived 
recently when Dr E F Griggs, Professor of Botany at George Wash¬ 
ington University, and one of his students, F. S Mac Neil, of the U S 
Geological Survey, inquired about it Suspecting from the time I first 
saw it in 1920 that this object was not a real fossil, I now determined 
to test my suspicions by having the specimen sectioned My assistant, 

K J Murata, cut a transverse section (Fig 3) near the top, a radial 
lengthwise section (Figs 1,4), and prepared a thin section for micro¬ 
scopic examination These sections show conclusively that the object, 
instead of being a fossil, is a very cleverly hand-made, low-fired, clay 
copy of an ear of Peruvian maize, comparable perhaps to the ears 
shown in Figures 6 and 7 

Looking at the fresh faces made by the cuts one findB these char¬ 
acters The color is a dull, dirty brown, tinged with red The matrix 
con be scratched easily with a knife To the naked eye it appears 
homogeneous, except for scattered light-colored grains of quartz and 
limestone On the transverse section the supposed cob showing the 
insertion of the separate kernels is clearly defined The cob is round- 
angular, with a smooth margin between the kernels This fact would 
be sufficient in itself to discredit the object as a fossil, for if it were a 
fossil the surface of the cob would be rough, showing contiguous shal¬ 
low pits or scars where the kernels were attached The shape, inner 
surface, and angle of attachment of these kernels suggest that the 
kernels were separately fashioned They are of the same material 
as the core 

The most Btnking feature on the radial lengthwise faces is the corn¬ 
eal cavity near the base The walls in the upper portion of the cavity 
show a few deep, oblique indentations, which are clearly the marks 
of a blunt-cdged tool used in shaping the cavity. Three small, smooth, 
oval pellets (Fig 2) that before the sectioning caused a faint rattle 
when the specimen was shaken, were found in the cavity The signifi¬ 
cance of the cavity, the pellets, and the rattle, is as conjectural as that 
of the specimen itself, but other objects with rattles are said to be not ' 
uncommon among the artifacts of Central American and South 
American Indians 

Knowlton observed the fact that the matrix lacks the delicate cellu¬ 
lar structure displayed, for example, by many petrified woods. He, 
however, did not state his theory as to how the object became fossil¬ 
ised but said that the matrix is “a closely cemented, fine-grained 
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siliceous sand ” Actually, microscopic examination of the thin sec¬ 
tion by Dr C S Ross, of the U S Geological Survey, and Miss 
Anna Shepard, of the Laboratory of Anthropology, Santa Fe, N 
Mex , showed that the matrix is a partially baked clay containing a 
small amount of coarse-grained material The latter mcludes free 
quartz grains, a little feldspar, hornblende, mica, garnet, and zircon, 
a considerable amount of fine-grained, iron-stained sandstone, lime¬ 
stone, and calcite, and a few fragments of what apparently are re¬ 
worked bits of clay previously used for pottery The object was baked 
at only a moderate temperature, as is demonstrated by the fact that, 
although the clay has lost its plasticity, the carbon dioxide has not 
been driven from the limestone and calcite 

I had hoped that a minute examination of this object would show 
the personal signature of its maker, but I am not convinced that 
the obscure and delicate striatums present in a few spots actually 
are baked fingerprints Nevertheless, the object is so clever a copy 
of an original ear of Peruvian maize that the maker must be credited 
with having been an artist of superior skill The questions as to who 
made this object and when, where, and why it was made must now 
be referred to the ethnologists and archeologists The answers may 
thiow some light on the interesting problems concerning the origin 
and early cultivation of maize 

This episode of a supposed ear of fossil maize may be closed fit¬ 
tingly with the pointing of a moral, particularly pertinent to paleon¬ 
tologists Be not deceived by external appearances 

ZOOLOGY —Affinities of the Braehyuran fauna of the Oulf of Cali¬ 
fornia 1 Steve A Glassell, San Diego Society of Natural 
History (Communicated by Waldo L Schmitt ) 

The author having obtained numerous specimens of Brachyura 
from the Gulf of California during two collecting trips, and having 
studied the results of other collectors in that region, believes that a 
brief summary of the fauna of that region m comparison with that of 
the regions to the north and south would be of general interest to 
carcinologists 

The interesting relationship of the Panamian fauna to that of the 
Gulf of Mexico need not be considered here since this has been dis¬ 
cussed by Walter Faxon, 1 but the distribution of tropical (Panamian) 

1 Received December 26,1038 

• Mem Mui Comp Zool Harvard College, 18 281-80 1808 
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Brachyurain the Gulf of California has not been heretofore studied to 
any extent, and it seems probable that an infusion of southern forms 
into the Gulf of California has had much to do in making up the 
character of the rich fauna which is now known to exist in the latter 
region 

In general it is in the Gulf of California that the tropical species 
make their most northerly advance on the Pacific coast of North 
America, although of course some few species have their most north¬ 
ern limits far north of the Gulf For these northern species it may be 
difficult to determine whether they originated m northern or southern 
latitudes Even a study of their Bathymetric zones does not clarify 
the situation To cite a single instance Pmnixa a finis Rathbun was 
dredged in the Bay of Panama by the Albatross in 26 fathoms, March 
30, 1888 On October 20, 1033, a specimen was dredged off Newport 
Bay, California, m 20 fathoms The inference must be that there is a 
connecting link between these wide flung stations, that this little crab 
must be included in the fauna of the Gulf of California, because the 
Gulf is bracketed between the discovery station and this latest find 
Yet to which fauna shall it be allocated? At present this is a matter 
of personal opinion 

Arbitrary boundaries are taken so as to form a base on which to 
work This will exclude some tropical and northern forms from this 
fauna, which will no doubt be included m the light of future research 
I take as the boundaries, for purposes of this paper, those which ad¬ 
mit of fewer occasional or accidental intrusions of species into the 
area bounded by, and including the waters impounded to the north 
of a line drawn from Cabo San Lucas, in Lower California, to the 
Port of Mazatlan, in the State of Sinaloa, Mexico, and also the fauna 
reported and found on the West Coast of Lower California, at Mag¬ 
dalena Bay In this delimitation of range no attempt is being made 
to establish or admit of faunal barriers 

Also we will only consider species of Brachyuran Crustacea of the 
three major groups, namely, the Cancroid or Cydometopous crabs, 
the Grapsoid or Catometopous crabs, and the Spider crabs or Oxy- 
rhyncha The total number of species of the three groups, found 
within these boundaries is 197, a very large list when we consider that 
we are dealing with just a part of the marine decapods For example 
Dr Waldo L Schmitt 1 lists only 181 marine decapods as known to 
ooour within the 100 fathom line off the coast of California 

1 The Marine Decapod Crustacea of California Umv of Calif , vol 23 281 1021, 
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A summary of the total number of species of the three groups is as follows. 
Cancroid crabs reported in the Gulf of California, 77 species 
flrapsoid “ “ “ “ “ “ “ 54 “ 

Spider *. * 66 “ 


Total of all species reported 197 

The intrusion of Panamian species into the Gulf of California, 
number 96 or 48 per cent of all the species reported m these Writers 
They are divided as follows 

Cancroid crabs 39 Bpecios, or 50+ per cent 

Grapsoid “ 25 “ “ 46+ “ “ 

Spider “ 32 “ “ 48+ “ “ 


Total of three groups 96 species, or 48+ per cent 

The above percentages represent the percent which the Panamian 
species bear to the total number of species m each family group 
Further intensive study and collecting will no doubt show that the 
Anomuran tribe and the remaining families of the Brachyuran tribe 
will bear a like relationship to the Panamian fauna 
Another interesting summation is a table showing the number and 
percentages of species that aie indigenous to the Gulf of Califorma 

Cancroid crabs 27 species, or 36+ per cent 

Grapsoid “ 22 * “ 41+ * “ 

Spider “ 26 * 39+ * “ 


Total of three groups 75 species, or 40—per cent of all 

Then the insignificant influence that northern species play m the 
Gulf of California fauna, may be visualized by a glance at the follow¬ 
ing table 

Northern intrusion of species m the Gulf of California 

Cancroid crabs, northern species 11 or 14+ per cent 

Grapsoid “ “ * 5*9+*“ 

Spider “ “ * 8 * 12+ “ * 


Total of three groups 24 or 12 + per cent of all 

A recapitulation of the foregoing tables, based on a total for the 
three groups of 195 definitely allocated species, (two of the 197 species 
are doubtful in this locality), is as follows* 

Panamian species in the Gulf, total 96 species, or 48+ per cent 
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Indigenous species in the Gulf, total 75 species, or 40— per cent 
Northern 8 88 8 “24 “ “12+ « * 

There have been three expeditions in the Gulf of California which 
have added materially to our knowledge of the fauna of that region 
They were, the two Albatross expeditions of 1891 and 1911, and the 
expedition of the California Academy of Sciences in 1921 As before 
stated it was my good fortune to collect m this territory durmg part 
of the years 1931-32-33 A partial summary of the results of this col¬ 
lecting, confined to the three before mentioned groups is 

Cancroid crabs, total of species 47 or bl + per cent of species 

Grapsoid “ “ “ “ 32 “ 00+ “ “ “ 

Spider “ “ “ “ 33 “ 50+ “ “ 8 “ 

Total of species taken 112 or 5b+ per cent 

Many new locality records were obtained, extending the range of 
some species more than 25° of Latitude to the north In the list of 
specieB to follow no extension of range is indicated if the distance is 
less than 100 miles, nor is extension of range given to that species un¬ 
less specimens were collected at new localities In all 46 new locality 
records are recorded, 18 of these are introductions to the fauna of the 
Gulf 

As a great deal of the information in this paper is of necessity a 
compilation, I wish to express my deep appreciation to Dr Mary J 
Rathbun of the United States National Museum, not only for her 
monographs but also for her personal attention to my efforts 
To facilitate reference to the list of species repotted from the Gulf 
of California, these symbols are used after the name of the author of 
the species 

A Indicates Panamian species 

B “ Northern species, those found on west coast of North 

America, north of Magdalena Bay, Lower California 
C 8 Indigenous species 

D 8 Apparently indigenous species extending their range a 

short way either north or south of Cape St Lucas 
E 8 Species collected by the author 

F 8 New locality records of this collection 

(?) 8 Tentative identification 

Sptder Crabi PodocheU hsmphiUii (Lockington) B B 

Majid as PodocheU Utimanus (Rathbun) C B 

Stenorynehus debilis (Smith) A E Inaohoidss laevta Stimpson A E P 

PodooheU veetita (Stimpson) C E Enleptus spraosus Rathbun B E F 
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Euoinetope Iucaau Stimpaon C 
Euc metope rubella Rathbun C E 
Eucinetops panamonsis Rathbun A E 
Euprognatha bifida Rathbun B E 
Gollodes gran emus Stimpeon G 
CoHodee tenuiroatns Rathbun C D 
Collodes tumulus Rathbun C D 
Batrachonotua nicholei Rathbun C D 
Pyromaia tuberculata (Lock in gt on) 
ABE 

Daaygyius depreasua (Bell) A E 
Acanthonyx petiveni Milne Edwarda 
AE 

Epialtua suloirostns Stimpaon C D 
Epialtus minimus Locking ton C E 
Eupleurodon tnfurcatus Stimpaon C 
Taliepua nuttalln (Randall) B 
Pugettia venetiae Rathbun B 
Mimulus foliatus Stimpaon B 
Leucippa pentagons Milne Edwards A 
Sphenocamnus agaasiai Rathbun A 
Peha tumida (Lookington) B C 
Notolopaa la m el la t us Stimpaon A E F 
Herbatia camptarantha(Stimpaon) C D 
Herbatia parvi/rons (Randall) B E 
Herbatia tumida (Stimpaon) C D 
Libinia setose Lookington C E 
Libinia m exi can a Rathbun C E 
Liasa aunvilhuai Rathbun A 
La sea tuberosa Rathbun C 
Hemua analogue Rathbun C E 
Thoe sulcata Stimpaon C D E 
Pitho pioteti (Sausaure) A E 
Pitho sexdentata Bell A E 
Anoptychua cornutus Stimpaon A E 
Mithrax (Mithrax) spinipes Bell A E 
Mithrax (Mithrax) oroutti Rathbun A 
Mithrax (Mithrax) armatus Sausaure C 
Mithrax (Mithrax) tubereulatua Stimp- 
son A 

Mithrax (Mithrax) nnenais Rathbun C 
Mithrax (Mithrax) aonorenais Rathbun 
CE 

Mithrax (Mithraoulua) dentieulatus 
Bell A E 

Mithrax (Mithraoulua) areolatua (Look- 
mgton) A B 

Teleophrye onatulipes Stimpaon A 
Steaooionops contigua Rathbun C E 
Stenooionops macdonaldi (Rathbun) A 
Steoodonopa triangulate (Rathbun) A 
Maeroooeloma heptaeanthum (Bell) A 


Maoroooeloma viUoaum (Bell) A 
Miorophrya platyaoma (Stimpeon) A E 
Miorophrya branchialia Rathbun C D E 
Miorophrya tnangulatua (Loeklngton) 
AE 

PABBNTHOP1DAB 

Parent hope (Parthenope) hy ponca 
(Stimpaon) A 

Parthenope (Platylambrua) exihpea 
(Rathbun) A 

Parthenope (Paeudolambrus) tnangu- 
lata (Stimpaon) C 
Thyrolambrua eroaua Rathbun C 
Leiolambrus punctatisaimua (Owen) A 
Tyohe lamelhfrons Bell A E 
Mesorhoea belli! (A Milne Edwarda) 
AE 

Aethra aorupoaa acutata Smith A E 
Cryptopodia haaalen Rathbun C E 
Heterocrypt* macrobrachia Stimp¬ 
aon A E F 

Cancroid Crab* 

POBTUNIDAB 

Portunua (Portunua) xantuau (Stimp¬ 
aon) B E 

Portunua (Portunua) aaper (A Milne 
Edwarda) A 

Portunua (Portunua) panamonsu (Stimp¬ 
aon) A 

Portunua (Achelous) brevimanua (Fax¬ 
on) A 

Portunua (Achelous) minimus Rathbun 
CE 

Portunua (Achelous) pichihnquei Rath¬ 
bun CE 

Portunua (Achelous) affinia (Faxon) A 
Portunua (Aoheloua) tubereulatua 
(Stimpeon) A 

Portunua (Portunua) irideecena (Rath¬ 
bun) C 

Callinectee bellicosua Stimpaon C D E 
Calhnectes ochoterenai Contreras C 
Calhneotee arouatua Ordway A E 
Callineotes toxotea Ordway A 
Arenaeua mexicanua (Qeratacoker) A E 
Croniua ruber (Lamarck) A E 
Euphylax robustua A Milne Ed¬ 
warda C 

ATBLBCTCUDAB 

Plloaoma parrifron* Stimpaon C 
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OAMCKWAM 

Cancer amphioetua Rathbun B 
Cancer anthonyi Rathbun B 
Cancer gracilis Dana B 

XAXTH1DAB 

Carpilodes cmotimanus (White) A E P 
Platypodia rotundata (Stimpson) ABF 
Actea sulcata Stimpson A E F 
Olyptoxanthus meandncus (Locking- 
ton) C £ F 

Daira a men can a Stimpson A E F 
Lipaeetheius leeanus Rathbun A E 
Medaeus lobipes Rathbun A 
Medaeus spinulifer (Rathbun) A 
Cyoloxanthops vittatus (Stimpson) A 
Cyoloxantbops novemdentatus (Lock- 
mgton) REF 

Leptodius ocoidentalis (Stimpson) A E 
Xanthodius Sternberg hi Stimpson A 
Xanthodiua hebes Stimpson C E F 
Xanthodius stimpsom (A Milne Ed¬ 
wards) A E F 

Lophoxanthus lamellipes (Stimpson) 
A E F 

Metopocarcinus truncatus Stimpson A 
Lophopanopeus heathu Rathbun B 
Lophop&nopeus frontalis (Rathbun) 
BEF 

Lophop&nopeus lockingtoni Rathbun 
BE 

Lophopanopeus maculatus Rathbun CE 
Panopeus purpureus Locking ton A 
P&nopeus chilensis Milne Edwards and 
Lucas A 

Panopeus bermudensis Benedict and 
Rathbun A E F 

Panopeus diversus Rathbun C E 
Neopanope peterseni Glaseell C E 
Hexapanopeus orcutti Rathbun O E F 
Hex&panopeua sinaloenns Rathbun 
CEF 

Hexapanopeus rubicundus Rathbun 
CE 

Eurypanopeus ovatus (Benedict k 
Rathbun) CEF 
Eurypanopeus planus (Smith) A 
Eurypanopeus plamsumus (Stimpson) 
CEF 

Eurypanopeus oonfragosus Rathbun 
C E 

Eurytmm affine (Streets k Kingsley) 
CE 


Eurytium albufigitum Rathbun C E 
Micropanope latimanus Stimpson B 
Micropan ope xantusa (Stimpson) A E F 
Mieropanope polita Rathbun A E 
Mioropanope areola ta Rathbun B E 
Paraxanthias insoulptus (Stimpson) A 
Pilumnus xantusu Stimpson C 
Pilumnus spinohirsutus (Loekington) 
BE 

Pilumnus town sen di Rathbun C E 
Pilumnus oomalensu Rathbun C E 
Pilumnus depressus Stimpson C 
Pilumnus pygmaeus Boone A E F (?) 
Pilumnus Limosus Smith A E F 
Pilumnus stimpsom Miers C 
Pilumnus teotua Rathbun C E 
Heteractaea lunata (Milne Edwards k 
Lucas) A E F 

Acidops fimbnatus Stimpsou A E F 

Oilus verreauxil Saussure A 

Obi us perlatus Stimpson A E 

Osius agaesiui A Milne Edwards A E F 

Enphia squama ta Stimpson A E F 

'Juadrella mtida Smith A 

f rapesia digitalis Latre&lle A 

Grapsoid Crab* 

OONXPLACTDAX 

Tnsocarcinus dentatua (Rathbun) C 
Euryplax polita Smith AEF 
Speocarcmus granulimanus Rathbun 
CE 

Speocarcmus califomiensu (Locking- 
ton) BEF 

Oediplax granulata Rathbun C 
Glyptoplax pugnax Smith AEF 
Chasmooarcinus latipes Rathbun C 

riMNOTHXBlOAX 

Pinnotheres angelioua Lookmgton C 
EF 

Pmnotheres lithodomi Smith AEF 
Pinnotheres mulimarum Rathbun C 
Pinnotheres goncharum (Rathbun) B 
EF 

Pinnotheres pubescens (Holmes) C E 
Pinnotheres margarlta Smith A 
Pmnotheres retloulatus Rathbun C 
Pinnotheres jamest Rathbun C 
Pinnotheres piohihnquei Rathbun C 
Fabia granti Glawell C E 
Paraplnmxa mtida (Loekington) CEF 
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Disaodaotylus mtiduft Smith A E F 
Pinnixa transversalJs (Milne Edwards 
k Lucae) A E F 

Pinnixa tomentoea Lookington B E F 
Pmmxa occidentals Rathbun B 
Pinnixa, affints Rathbun A 
Tetnae eeabnpea Rathbun C 

CYMOPOL1IDAB 

Cymopoha sonata Rathbun CEP 
Cymopoha lucasn (Rathbun) C 
Cymopolia fragilii Rathbun A 

Grapbidab 

Qrapsue grapeua (Linnaeus) A E F 
Geograpaus livldus (Milno Edwards) 
A E F 

Gomopus pulohra (Lookington) A E 
PachygrapBus crasaipee Randall ABE 
PaohygrapauB tr&nsvereus (Gibbes) A E 
Planes minutua (Linnaeus) ABE 
Planes mannus Rathbun B 
Goetice amoncanus Rathbun C E F 
Tetragrapsufl jouyi (Rathbun) C E F 
Sosarma (Sesarma) sulcatum Smith A 
EF 


Sesarma (Holometopus) magdalenensU 
Rathbun C E V 

Cyclograpeus esaondidenus Rathbun 
C E 

Plaguaa depreasa tuberoulata La¬ 
marck A 

Peronon gib bed (Milne Edwards) A E 
F 

asCARCINIDAB 

Cardisoma oraasum Smith A, 

Ucides oooidentalifl (Ortmann) A 
Geoarcinus planatus Stimpeon A E 

octpodida* 

Ocypode occidentals Stimpeon A E F 
Uca monilifera Rathbun C E 
Uca pnnceps (Smith) A 
Uca xnordax (Smith) A E F 
Uoa brenfrons (Stimpeon) A 
Uca macrodactylufl (Milne Edwards k 
Lucas) A 

Uca crenulata (I ockington) B D E 
Uoa ooloradenms (Rathbun) C E 
Uoa musioa Rathbun C E F 
Uca latimanuB (Rathbun) A E 


ZOOLOGY —The morphology and development of the preparanhc 
lai me of Potenostomum ratzu 1 John T Ltjcker, Bureau of 
Animal Industry (Communicated by Benjamin Schwartz ) 

INTRODUCTION 

The preparasitic larvae of the numerous species of small strongyles 
(Strongyhdoe of genera other than Slrongylus) parasitic in the large 
intestine of horses have not been described, except in the case of 
Tnodontophorua tenuicolhs The literature relating to this group 
of nematodes contains a number of publications dealing with the 
structure and development of their free-living larvae, but the avail¬ 
able information is without reference to speoies, with the one excep¬ 
tion noted above The following is a bnef summary of the literature 
pertaining to the preparasitic development of the small strongyles 
of horses 

In 1866, Baillet (3) published observations on the preparasitic de¬ 
velopment of Scleroatoma tetracanthum Diesmg, 1851 As is well 
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known, S tetracanthum (Synonyms Strongylus telracanthus Mehlis, 
1831, Cyaihostomum tetracanthum Molin, 1861) was show r n by Looss 
(0) in 1901 to be a composite of at least 13 distinct species Subse¬ 
quently the species which comprised the S . tetracanthum complex have 
been found to represent several distinct genera Giles (6), Albrecht 
(1), Theiler (15), De Blieck (4), De Blieck and Baudet (5) and Polus- 
cynski (11) have reported investigations on the preparautic develop¬ 
ment of specifically unidentified cyhcostomes. The morphological data 
in the above papers are incomplete, even Ortlepp’s (10) descnption 
of the infective larva of Tnodontophorus tenuicollie is not as detailed 
as is necessary for the differential diagnosis of the larvae in question 
Larval development m the genus Potenostomum apparently has not 
been previously studied 

The worms from which cultures were made were removed from the 
colons of two horses at post-mortem examination Only a few females 
and one male of the genus Potenostomum were found in the first horse, 
and three females and one male were recovered from the second 
horse The females were washed first in physiological saline solution 
and subsequently in water The eggs, removed by dissection of the 
living worms, were cultured in small glass dishes containing tap water 
One culture contained the eggs from two females, and each of 4 cul¬ 
tures contained the eggs taken from a single female The account of 
the larval development presented m this paper is based upon data 
obtained from all 5 cultures After the eggs had been removed from 
the female worms each of the latter was fixed separately and cleared 
later for microscopic examination 

SPECIFIC IDENTITY OF THE ADULT WORMS 

All of the female worms, from which eggs were removed for culture, 
and the two male specimens mentioned above, have been identified 
by the writer as Potenostomum ralzii Kotldn, 1919, and have been de¬ 
posited as No 31026 m the U S. National Museum Helminthological 
Collection In view of the fact that the descriptions and figures relat¬ 
ing to this species published by Yorke and Macfie (17), Ihle (7), 
Theiler (15), Smit (13), Smit and Notosoediro (14) and Wetsel (16) 
are in disagreement in regard to a number of morphological details, 
and in no case conform in all respects to the original descnption given 
by KotlAn (8), the following bnef comments as to certain morphologi¬ 
cal features of the wnter’s specimens are m order There are from 64 
to 84 elements in the external leaf crown (Kotl&n reported from 60 
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Figs 1-12 —Poterxottomum rotm Preparaaitio larval stage* 

Fig 1 — First-etage larva, newly hatched Fig 2 —Firet-etage larva, anterior 
end 1% 9 —Second-stage larva Fig 4 —Seeond-etage larva, anterior end Fig 
6 —Seoond-ftage larva, anterior end, during late phaee of development Fig 8 — 
Late eeoond-stage larva, posterior end Fig 7 ‘—Infective (third-etage) larva Fig 
8 —Thlrd-etage larva, anterior end External edge of aheath inadvertently omitted 
Fig 9 —Third et age larva, region of nerve ring Fig 10 —Thlrd-etage larva, posterior 
portion Fig. 11 —Thlrd-etage larva, genlta pnmordlum* Fig 12.—First-etage larva 
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to 64 elements, Smit noted 44 elements, Wetzel reported from 44 to 
46 elements, Ihle counted 98 elements in one specimen). The internal 
leaf crown contains from 38 to 48 elements (Kotl&n reported from 40 
to 44 elements, Ihle counted 48 elements in one case, Wetzel reported 
from 34 to 38 elements, Smit noted 30 elements) The structure of the 
4 submedian and 2 lateral papillae corresponds to the descriptions 
of Ihle and Wetzel and to the figure of Yorke and Macfie In respect 
to the shape of the walls of the mouth capsule, the specimens agree 
closely with the figure of Yorke and Macfie and with the description 
given by Wetzel The dorsal ray pattern is similar to that figured by 
Smit and by Smit and Notosoediro, except that the lateral dorsal 
rayB are even more widely separated from one another than noted by 
the above mentioned workers 

P raUnt var nanum of Theiler, which has been redesenbed as a 
sub-species by Popov (12), has been differentiated from P ratzii 
principally because the postero-lateral rays in the former are without 
an “accessory” process near their base A definite small posterior 
cuticular swelling or process is present on these rays in the males col¬ 
lected by the writer 

DESCRIPTION OF THE EGO, PRE-INFECTIVE 
AND INFECTIVE LARVAE 

Egg 

Usually elliptical in shape, but may be slightly narrower at one pole than 
at the other Shell thin and transparent Measurements of a comparatively 
small number of eggs showed a wide variation m size, namely from 90 p, to 
125ju in length and from 57 m to 7Q p in width Eggs present m the uterus near 
the vagina were in the 16- or 32-cell stage When fully developed the vermi¬ 
form embryo has the structure of the first-stage larva described below 

First-stage larva 

Shape and sue —Fusiform, similar in appearance to rhabditiform larvae 
of related strongyles, a long filamentous tail comprising about H to % 
of the body length (Fig 1) Newly hatched larvae from 450m to 470#» long, 
larvae at time of first molt, 600 m to 620m long 

Cuticle —Thin, with very inconspicuous transverse stnations 

Alimentary tract —Mouth opening surrounded by minute papillae, ap¬ 
parently 6 in number In the rhabditiform buccal cavity, cheilorhabdions 
and telorhabdions, (Fig 2) represented by definite refractive cuticular dots, 
prorhabdions and metarhabdtons discernible as short refractive cuticular 
rods, refractive dots appearing at their junctures Esophagus rhabditiform, 
esophageal valve prominent Esophagus and intestine united by pnmordium 
of esopnago-intestmal valve, valve consisting of 4 cells and with a short, 
narrow, straight lumen Intestinal lumen dilated and sinuous in living 
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specimens, expanded terminally both anteriorly and posteriorly In living 
specimens the intestine dark and granular, consisting apparently of 16 cells 
Lumen of rectum narrow, leading to a conspicuous anus Rectal glands 
dorsal and subventral to rectum 

Nervous system —Nerve ring surrounding isthmus of esophagus Num¬ 
erous nerve cells situated lateral and ventral to esophagus both anterior 
and posterior to nerve ring 

Excretory system —Excretory pore and excretory canal not seen 

Genital pnmordium —Pnmordium minute, oval, transparent, containing 
2 germinal cells, situated ventral to and at approximate equator of intestine 
In some specimens, genital pnmordium in close apposition to a smaller, 
more antenor, oval or spade-shaped cell, presumably the “giant cell” men¬ 
tioned by Alicata (2) as of significance m sex differentiation m larvae of 
TJyosti ongylus rubtdui 

The size relationships of 10 first-stage larvae are given below in Table 1 


TABLE 1 —Sizs Relationships or 10 Fibst-stage Larvae or Potbriohtoiiuh 
All measurements in microns 


Hpeciraen Dumber 

l i 

2 

3 

4 

6 


7 

8 

0 

10 

I length 


664 

636 

616 

474 


rwi 

683 

476 

486 

Width in region of esophageal bulb 


32 

36 

28 

26 

26 

27 

20 

27 

26 

Length of buccal capsule 

17 

16 

16 

13 

13 

12 

12 

14 

14 

14 

Distance from antenor end to nerve nog 

103 

08 

iTjJj 

90 

80 

70 

70 

04 

01 

82 

length of esophagus 

130 

120 

US 

116 

122 

112 

116 

121 

132 

120 

Distance from bulb of esophagus to genital 











pnmordium 

117 

141 

fm 

117 


106 

103 

127 

no 

100 

Distance from genital pnmondum to anus 

160 

rm 

BE 

121 


118 

UO 

136 

122 

118 

Length of tail 

■EJ 

174 

160 

163 


104 

127 

m 

180 

131 


Second-stage larva 

Shape and sue —Similar in shape to first-stage larva, 600m to 850m long, 
the latter being the approximate maximum length attained during prepara- 
sitic stages (Fig 3) Dunng early phases of this stage, tail increasing con¬ 
siderably in absolute length and, as a rule, in proportionate length also 
Dunng transition to strongyliform third stage, tissue of tad loosening from 
cuticle and contracting to form a short, round-tipped process (Fig 6) 
Cuticle —Thick and very prominently striated, great thickening occunng 
in tail region dunng the later phases of this stage 
Alimentary tract —In young larvae of this stage, alimentary canal similar 
to that of first-stage larva During transition to strongyliform stage the 
following changes occur Prorhabdions of buccal capsule at first curving 
toward each other anteriorly (Fig 4), later uniting (Fig 5) to form an in¬ 
verted V, other portions of the buccal capsule becoming reduced, esophagus 
lengthening slightly, losing its rhabditiform character and assuming a 
strongyliform structure, meanwhile esophageal valve disappearing, and 
pnmordium of esophago-intestinal valve becoming syncytial; boundaries of 
intestinal cells becoming more distinct, posterior 2 cells being set off by a 
constriction as a pre-rectum Anus appearing somewhat less conspicuous 
than in first-stage larva 

Nervous system —Similar to that of the first-stage larva, but nerve cells 
more prominent 
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Excretory eyatem —Excretory pore and excretory duct clearly visible 
anterior and ventral to esophageal bulb and just posterior to nerve nng 
Genital pnmordtum —Similar to that of first-stage larva, but slightly 
larger and containing a greater number of epithelial cells 
The sise relationships of 7 second-stage larvae are shown below in Table 2 


TABLE 2 —fins Relationships or 7 Sscond-staos Labvab op P hatkii 
All mbaburbmbnts in microns 


Specimen number 

1 

i 2 1 

3 

4 

5 


7 

Length 

054 

EEZ3 

640 

031 

700 

020 

668 

Width m region of esophageal bulb 

20 

37 

27 

20 

35 


28 

Length of hucoal cavity 

14 

10 

10 

17 

10 

n 

14 

Distance from anterior end to nerve nng 
Distance from antenor end to excretory 

101 

110 


03 

82 

82 

00 

pore 

112 

135 

117 

117 


03 


Length of esophagus 

Distance from bulb of esophagus to gen¬ 

136 

145 

134 

130 

141 

115 

135 

ital primondum 

140 

105 

143 

urn 

150 

112 

■El 

Distance from genital pnmoridum to anus 

138 

225 

136 

145 

163 

148 

160 

Length of tail 

222 

279 

211 

228 





Third-stage larva 

Shape and site —Fusiform, tail short, slightly tapenng, rather suddenly 
constricted near its distal end and terminating in a minute, rounded, thumb- 
like process Larva from 443 m to 584m long in 10 specimens Average width 
in esophago-intestinal region, about 29 m 
Cuticle —Thinner than that of second-stage larva and finely strutted 
Sheath —Very thick, with wide, prominent, transverse striae Two median 
longitudinal prominences extending along lateral surfaces of sheath, these 

C robably represent lateral alae, sheath conforming closely to shape of larva, 
ut extending posteriorly from 200m to 255/t beyond posterior tip of larva 
as a fine tapenng cuticular tube or tail, sheath rather sharply constncted 
just posterior to region normally occupied by larval tail when larva ib fully 
extended At point of oonstnction, walls of sheath greatly thickened (Figs 
7, 10) for a short distance, enclosing a very narrow lumen, walls becoming 
thinner again immediately postenorly, the narrow lumen mentioned above 
being very short and followed by a more expanded lumen becoming increas¬ 
ingly narrow as walls converge postenorly to form tapenng distal portion 
of sheath’s tail 

Alimentary tract —Oral opening surrounded by papillae and followed by 
a short, narrow, slightly cuticulansed tube or canal leading into a mifcute 
oval cavity, this cavity communicating with a vestibule by means of a short 
canal Vestibule variable in sue, but conforming in optical section to the 
following general plan of structure Antenor margin of vestibule formed by 
an inconspicuosly cuticulansed inverted V, apparently a residue of previous 
stage prorhabdions, lateral walls cuticular, rather strongly refractive, prob¬ 
ably the residuum of metarhabdions of previous stage, converging postenor¬ 
ly to unite with esophageal lumen, neater part of vestibulum surrounded 
by esophageal tissue (Fig 8) Esophagus strongyhform. its lumen highly 
refractive Frequently 2 prominent nuclei visible within bulb of esophagus, 
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presumably being nuclei of esophageal glands Esophagus leading to a 
16-celled intestine, boundaries of intestinal cells definite m young third- 
stage larvae, but becoming indistinct with exhaustion of reserve food ma¬ 
terial Lumen of rectum narrow, leading to an inconspicuous anus 

Nervous system —Nerve nng slightly posterior to equator of esophagus 
In fixed and stained specimens the following details of the nervous system 
were observed (Fig 9) 6 narrow chains of nerve cells passing anteriorly 
from nerve nng about one half distance to cephalic end, nerve fibres not 
traced from this point antenorly A small ganglion postenor and dorsal 
to nerve nng, laterally a large ganglion passing posteriorly along each side 
of esophagus and extending nearly to bulb A ventral ganglion of somewhat 
smaller si ze also visible A chain of nerve cells extending postenorly from 
retrovesicular ganglion toward 2 large median ganglia in caudal region 
Caudal papillae or phasmids (Fig 10) about 15/i to 18 /j from tip of tail, 
connecting with tubes or canals passing internally and antenorly from 
phasmids The further course of these canals could not be traced owing to 
the large number of nerve colls present in this region 

Excretory system —Excretory pore slightly postenor to nerve nng Ex¬ 
cretory canal or duct passing inward and postenorly from excretory pore 
to join a transverse excretory duct A cross section of lumen of transverse 
duct visible in optical section of living specimen Walls of transverse duct 
contracting and expanding at irregular intervals 

Genital pnmordium —Gross appearance Bimilar to that of preceding 
stages, its position being ventral to the fourth and fifth ventral intestinal 
cells The two large germinal cells rather centrally located and surrounded 
by II epithelial cells (Fig 11) In addition to the " giant cell” near genital 
pnmordium, 3 similar cells occunng in body cavity antenor to genital 
prunordium 

The size relationships of 10 third-stage larvae are given below in Table 3 


TABLE 3 —Size Relationships or 10 Third-stage Larvae of P ratsii 
All measurements in microns 


Specimen number 

1 

□ 

n 

4 

6 

6 

7 

8 

9 

n 

Length of sheath 

737 



EEs 

686 

743 

712 

EE 

718 

762 

Dist&noe from posterior end of larva to poe- 


■ 









tenor tip of sheath 

211 

m 


263 

242 

232 


258 

211 

EEa 

Length of Jarva 

326 

52 


463 

443 

611 

EH 

549 

E0 

542 

Width of larva in region of esophageal bulb 

26 

31 

Rr 

28 

29 


24 

EE 


20 

Width of sheath in region of eeophageal bulb 

34 

36 

26 

34 

85 


E3 

84 


84 

Diatanee from antenor end to nerve nng 

94 


77 

91 

Eg 

99 

M 

98 

96 

108 

Distance from anterior end to excretory pore 

116 


96 

FTTT 

HE 

118 

115 

115 

121 

120 

Length of esophagus 

183 

tm 

162 

148 

158 

180 

174 

178 

180 

179 

Distance from bulb of esophagus to genital 











pnmordium 

141 

183 

124 

142 

112 

146 


134 

149 

172 

Distance from genital pnmordium to anus 

166 

179 

117 

130 

142 

151 

BE 

EE2 

146 

149 

Length of tail 

36 

40 

32 

ES 

34 

34 


88 

81 

42 


DEVELOPMENT OF PREPABABITIC LARVAL STAGES 

In wgter cultures at room temperatures (20° to 26° C ), most eggs 
contained a vermiform embryo 24 hours after the cultures were pre- 
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pared Some eggs hatched within 22 hours and nearly all of the eggs 
hatched within 40 hours When the first-stage larvae issued from the 
eggs, a small amount of helmmthologically stenie fecal extract was 
added to the culture medium In one culture, after 67 hours of in¬ 
cubation, larvae were observed in the act of casting off the first cuti¬ 
cle (Fig 12) While the first molt was not actually observed, in two 
other cases a large number of discarded sheaths were found m the 
culture dishes examined 72 hours after the cultures were started In 
these two cultures all larvae were still in the first stage after 48 
hours Third-stage larvae were found in some cases as early as 115 
hours after the cultures were prepared The thick cuticle of the 
second-stage larva was not cast off, but was retained by the thud- 
stage larva as a sheath 

SUMMARY 

The first-stage larva of P raim hatches from the egg in from 22 to 
40 hours when kept m water cultures at room temperature (20° to 
26° C ), the larva is rhabditiform, vanes in length from 450/i to 620/i, 
and is provided with a long filamentous tail 

The first molt was observed after about 67 hours m a water culture 
to which helmmthologically sterile fecal extract had been added 
shortly after the first-stage larvae issued from the eggs 

The early second-stage larva is similar to larvae of the pieceding 
stage except that its cuticle is thick and prominently stnated Shoitly 
after the first molt, the excretory pore and excretory canal become 
clearly visible Second-stage larvae are fiom 600 jk to 850/i long 
As development proceeds, the second-stage larva becomes further 
differentiated morphologically Following the formation of a new 
cuticle and the attainment of the strongyliform structure, the old 
cuticle loosens from the body and the larva enters the ensheathed 
third stage The second cuticle is not cast off 
The third-stage strongyliform larva has a short tail and is from 
443/i to 585/a long The sheath m which the larva is enclosod is from 
650/i to 850/i long, and is characterized by great thickening of its 
walls m the region immediately posterior to that occupied by the tail 
of the fully extended larva A minim um of 115 hours was required for 
the development from the uterine egg to the mfective larva 
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ORNITHOLOGY .—The hawks of the genua Chondrohierax 1 Hub- 
best Friedmann, U S. National Museum. 

The hook-billed lutes of the genus Chondrohierax have always 
been a source of much confusion to taxonomists because of their 
unusual range of variation m color and sue and beoause of their 
scarcity in collections Recently while working over these birds, I 

1 Pub l is h ed by permlaaoa of the Secre ta ry of the Bmltheonlan Inetitutioa Ro- 
o«ved March 21,1284 
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took the opportunity of bringing together by far the most extensive 
senes of specimens ever assembled and am greatly indebted to the 
following institutions and their staffs for the loan of matenal The 
American Museum of Natural History, New York (Mr J T Zim¬ 
mer), the Museum of Comparative Zoology, Cambndge (Mr J L 
Peters), The Academy of Natural Sciences, Philadelphia (Dr W 
Stone and Mr M A Camker), the Carnegie Museum, Pittsburgh 
(Mr W E C Todd), the University of Michigan Museum, Ann 
Arbor (Dr J Van Tyne), and the California Institute of Technology 
(Mr A J van Rossem) The specimens assembled total 100 in num¬ 
ber, in addition to these Dr Percy R Lowe has kindly sent me 
measurements and geographical data concerning 10 specimens in the 
British Museum 

If we take Peters’ Check List of the Birds of the World (vol 1 
200 1931) as a statement of current treatment of the genus, we find 
three species with no races uncinatus, megarhynchns, and wdsonn 
The last one, restricted to Cuba, is easily disposed of It is readily told 
by its yellowish upper mandible The real problems deal with tm- 
cinatus and megarhynchus On glancing through the literature, we 
find that no two authorities give the same range for megarhynchus, 
which is Baid to differ from uncinatus only in having a larger bill This 
immediately aroused suspicion as to the validity of the race and was 
the chief reason for gathering together specimens from all parts of the 
ranges of the two (tropical Mexico to Bolivia and northern Argen¬ 
tina) However, before it was possible to approach the geographic 
variations m these birds, obviously conspecific and not, as often 
stated, distinct Bpecies, it was necessary to work out their exceedingly 
complicated and puzzling plumage sequence The following detailed 
description of the plumages of uncinatus reveals varieties within 
phases, certainly a most unusual degree of variability There are only 
two real Bteps m the sequence—juvenal and adult, but both aie com¬ 
plex 

PLUMAGES OF C UNCINATUS UNCINATUS 

Adult male 

a Oray phase —Above dark plumbeous, or plumbeous-black, becoming 
fuscous, or fusoous-black in worn plumage, the occiput with much basal 
white and the upper tail coverts tipped and banded with white Sides of 
face, ear ooverts, and ohm deep to dark plumbeous, under tail coverts white 
to ochraoeous-buff, uniform, or with traces of grayish bare occasionally 
distinctly banded with plumbeous Remainder of under parts deep plumb¬ 
eous (usually paler than the upperparts) barred with narrow bands of white, 
buff, or cinnamon-buff, which are variable m width, and are usually nar- 
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rowly bordered by fuscous or fuscous-black Axdlanes and under wing 
coverts uniform deep plumbeous, barred with white or buff, primaries 
banded (about equally) with white and plumbeous-black below, dark plumb¬ 
eous and plumbeous-black above, the outer webs often uniform plumbeous- 
black, secondaries uniform dark plumbeous, occasionally with traces of 
lighter bars below Tail plumbcous-black to black, white basally, narrowly 
tipped with white or deep mouse-gray, and crossed by two bands (the 
anterior one the narrower) of white, or pinkish-buff, shading to deep mouse- 
gray posteriorly and towards the outer webs, which are often uniform mouse- 
gray above Bill black, olive below, ins greenish white, feet orange-yellow, 
claws black 

Unbarred variety —Similar to the abovp description, but lacking entirely 
or partially the white barring on the under parts 

Cinriamon-barred variety —Similar to the above description, but with the 
gray barring of the under parts more or less replaced by cinnamon-brown 
or russet, and with more or less indication of a cinnamon or ochraceous- 
tawny nuchal collar 

b Melamstic phase —Entire plumage deep fuscous black, with a slight 
bronse-purple-grecn gloss, the occiput with much basal white, tail narrowly 
tipped with white, and crossed by a single broad white band Bill black 
above, dirty olive below, tipped with black, cere and eyelids yellowish 
green, skin in front of eye blue-green, spot above inner angle of eye orange- 
yellow, iris white, feet gamboge 

Adult female 

a Brown phaie —Forehead, aunoulars, and sometimes the chin deep 
gull-gray to deep neutral gray, or dark plumbeous, crown and occiput 
fuscous to fuscous-black, with ooncealed white bases, a broad, continuous 
nuchal collar of ochraceous-buff, tawny, or amber-brown occasionally ex¬ 
tending to the ear coverts, remainder of upper parts fuscous to fuscous- 
black, darker antenorly, often with slightly paler (sometimes russet) edges 
to the feathers, upper tail covertB tipped and barred with white or pale gray 
Entire under ports, including under wing coverts, white, or oohraceoua- 
white (more ochraccous on the under tail coverts,) with broad nearly equal 
transverse bars of oohraceous-tawny, cinnamon-brown, russet, or amber- 
brown, narrowly edged with fusoous or fuscous-black (occasionally this 
edging is absent, and sometimes it widens to spread over almost the entire 
bar) Outer primaries pale fusoous above, white, or pale mouse-gray below, 
cream color, or pinkish buff toward the bases of the inner webs, and dis¬ 
tantly banded with fuscous, or fuscous-black (the bands being about one 
half or one third the width of the lighter interspaces), inner primaries chest¬ 
nut, or russet, shading to creamy or pinkish buff towards the bases of their 
inner webs, and distantly banded with fuscous, secondaries light fusoous 
above, gull-gray below, white, or cream color toward the bases of the inner 
webs, and somewhat indistinctly banded with dark fusoous Tail fuscous- 
black, to black, white basally, narrowly tipped with white or paler hair- 
brown, and crossed by two bands of hair-brown or mouse-gray, shading to 
white or pinkish buff on the inner webs, especially antenorly Bill blaok, 
yellowish olive below, lores olive-orange, sides of cere olive-yellow, spot 
above eye orange, skin m front of eye grass-green, ins white, feet gamboge 

Gray-backed variety —Like the above, but with the upper parts plumbeous- 
black to sooty-black, and with a tendency toward loss of the tawny nuchal 
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collar Females in this plumage variation are very like the cinnamon-barred 
variation of the gray phase of the male 

b Melantsttc 'phase —Similar to that of the male 

Immature 

No definite immature plumage, there u a gradual, and probably prolonged 
molt from juvenal to adult, which appears to commence anteriorly, as well 
as on the underparts, and to end with the tail 
Juvenal (sexes alike ) 

a Light phase —Forehead, crown, and occiput fuscous-black with white 
bases to the foathera, a broad, white, cream, or pinkish-buff, nuchal collar, 
continuous with the white under parts, remainder of upper parts fuscous 
(shading to fuscous-black on the neck) with narrow cinnamon-tawny or 
russet margins to the feathers, upper tail coverts tipped and barred with 
white, or pinkish buff Entire under parts white, or buff, shading to pinkish 
buff on the thighs and under tail coverts and either uniform, or distantly 
barred with hair brown, olive-brown, or fuscous (the number and width of 
these bars vanes considerably), outer pnmaries fuscous above, creamy white 
towards the bases of the inner webs, and pallid neutral-gray below, barred 
with fuscous-black, inner prunanes with more or less orange-cinnamon to 
cinnamon-rufous on both webs, secondaries fuscous above, with some white, 
or buff, on the inner webs, mouse-gray below, and barred with darker fus- 
cous Tail fuscous-black, basally white, narrowly tipped with white, cream, 
buff, or pinkish cinnamon, and crossed with three, or four pale bands, which 
are uniform hair-brown to light fuscous, on the central pair, and irregularly 
marked with white, cream, buff, or pinkish cinnamon on the remainder 

b Melamsttc phase —Forehead, crown, and occiput fuscous-black to sooty 
black, remainder of upper parts fuscous to fuscous-black, the feathers with 
concealed white bars or spots near their bases, upper tail covertB tipped and 
widely barred with white Entire under parts fuscous to fuscous-black, with 
concealed white barb on the bases of the feathers, the under tail coverts 
tipped also with white, or buff, wings fuscous-black crossed by three or four 
paler bars which are white basally, fuscous above, pale neutral gray below 
aiBtally Tail fuscous-black to sooty black, white basally, tipped with white, 
and crossed by two bands of white, shaded, or marked (especially on the 
distal band) with hair-brown or mouse gray (that is, the tail pattern like that 
of the non-melaniBtic adult) 

THE HOOK-BILLED KITES OF GRENADA 

The specimens of unanatus from the island of Grenada prove to be 
constantly smaller than those of the South American mainland or 
from Trinidad and to have certain color differences as indicated be¬ 
low For this distinct race I propose the name 

Chondrohierax uncuutus minis subsp nov 

Type Adult male, American Museum Nat Hist, 45054, collected on 
March 26,1885, at Mornc Rouge, Grenada, by J Grant Wells 
Subspectjk characters 

Adult male —Similar to the cinnamon-barred vanety of the gray phase 
of C u unctnotus, but smaller, and with nuohal collar well developed, ora- 
namon-buff to ochraecous-buff, and the barring on the under parts ocnrac- 
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eous-tawny to tawny, with little or no grayish edgings to the ban Ins 
pale green, bill and feet (in dned skins) like those of C u unctnatus 

Adult female —Similar to the brown phase of C u unctnatus, but smaller 
and differing in the following respects top of head deep fuscous, with little 
or no indication of gray, nuchal collar, extending to the ear coverts and 
cheeks, ochraceous-buff to ochraceous-tawny, upper parts fairly widely 
edged with tawny or cinnamon-rufous, bamng on under parts more ochra- 
ceous-tawny to tawny, and with little or no indication of brown edgings 

Immature and Juvenal —Not known 

Adult male (one specimen (type)) —Wing 250, tail 165, culmenfrom base 
of cere 28 0, tarsus 30 0, middle toe without claw, 25 mm 

Adult female (three specimens—one sexed “male,” another not sexed, 
but undoubtedly female)—Wing 262-266 (264 3), tail 179-183 (181 3), 
culmen 30 0-30 5 (30 3), tarsus 30 0-36 0 32 3, middle toe without claw 
29 0-34 0 (31 0) 

Range The island of Grenada, where resident 

It is said by observers who have worked m Grenada that the birds there 
never attain the wholly gray phase found in South America, so that it seems 
that the island form is a case of arrested plumage development with a tend¬ 
ency to hen feathering in the males (the cinnamon bars of the underparts 
being essentially a female character m these birds) It is noteworthy that m 
specimens from Trinidad and Venezuela we find suggestions of hen feather¬ 
ing in males (the cinnamon-barred variety of the gray phase described m 
the account of the plumage sequence of typical unctnatus) In Grenada it 
has apparently become fixed 

Just as we find a tendency towards hen feathering m the males in this 
species so too we find signs of cock feathering in the hens in some instances 
The gray-back phase of the adult female (represented by specimens from 
Surinam and Venezuela) is apparently to be so considered 

THE HOOK-BILLED KITES OF MEXICO 

Examination of a good senes of Mexican specimens reveals the fact 
that at least two subspecies of the hook-billed kite oeour m that coun¬ 
try The birds inhabiting Tamaulipas, Jalapa, Guanajuato, and 
Jalisco are a very distinct race and may be known as 

Chondrohierax undnatus aquilonis subsp nov 

Type —Museum of Comparative Zoology 113711, adult male, collected 
in Tamaulipas, Mexico, April 0,1900 (ex Worthen coll) 

Subspectfic Characters —Males very much darker, especially on the under¬ 
parts, than unctnatus, blackish plumbeous instead of deep plumbeous, the 
white ventral bars broader than in topotypical unctnatus, females similar 
to the darker barred brown phase of typical unctnatus (the ventral bars 
russet or amber brown) 

Measurements —5 males—wing 279-300 (290), tail 186-210 (199), culmen 
from cere 29-33 5 (31 1) mm, 4 females—wing 275-300 (291 5), tail 191-214 
(204 5), culmen from cere 30 5-33 (32 3) mm 

Range —Tamaulipas, Jalapa, Guanajuato, and Jalisco It is possible that 
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two very large birds from Guerrero are of this race, but the only male is 
in the melamstic phase and cannot be identified Bubspecifically 1 consider 
them, together with Oaxaca, Quintana Roo, Chiapas, and Guatemalan 
birds as typical uncinatus 

THE UNCINATUS-MEGARHYNCHUB PROBLEM 

The form megarhynehua was described by Des Murs in Castelnau’s 
Voyages, volume 1, Oiseaux, 1855, page 9, plate 1, from Sarayacu, some¬ 
where near the eastern part of the Ecuadorean-Peruvian border The typo 
locality of unnnatus is “Vicinity of Rio to the north of Brasil and all of 
Guiana ” If we measure the culmen from the cere in the plate given by Dos 
Mure, we find it to be 39 mm The bird is, by plumage, a male Now, if we 
take our senes of adult u nnnatus and tabulate their dimensions, we find 
two things, First, an enormous range of vanation, second, no correlation 
between variation and geography 

Adult male (20 specimens) Wing 265-301 (285 8), tail 17.1-210 (191 1), 
culmen from cere 27 0-35 5 (31 3), one 42 0, tarsus 32 0-37 0 (35 1), middle 
toe without claw 28 0-35 0 (31 1) 

Adult female (31 specimens) Wing 268-321 (289 4), tail 191-228 (202 8), 
culmen from cere 28 0-37 0 (31 6), one 43 5, tarsus 31 0-37 0 (33 8), one 
28, middle toe, without claw 28 0-34 0 (30 9) 

These measurements arranged geographically are presented in the tables 
on the following page 

At first glance we may sec that birds from eastern Brazil (Bahia, within 
the original, vague type locality of uncmalus), from the Amazon, from Mexico 
(Chiapas, and Guerrero) and from western Ecuador all match the characters 
of megarhynehua In other words, “megarhynehua” occurs here and there 
throughout the range of unctnatua, furthermore, there is no gap in the size 
variations between small uncinatus and large “ megarhynehua ” This con¬ 
tinuity of vanation and absence of geographical correlation point to but one 
conclusion that megarhynehua cannot be regarded as a taxonomic entity in 
any way distinct from uncinatus The problem, however, is not quite as 
simple as a bald statement of it implies One specimen from Ambata 
Onente, eastern Ecuador, and four from northeastern Peru (Cajamarca 
to Rio Huallaga) regions from whioh unnnatus has not been recorded, are 
so very muoh larger, in bill length, and also to some extent in the greater 
width of the rectnces that I cannot put them in with the merged unnnatus- 
megarhynchus senes These birds, which are described below, are apparently 
the climax in size of the whole species, and it appears that the birds from 
Ecuador, the Andes of Venezuela, eastern Brazil, and southern Mexico, that 
have appeared in literature as megarhynehua are variants of uncinatus m the 
direction of the Ambata-Peruvian birds This race may be known as 

Chondrohierax uncinatus imnunis subsp nov 

Type —Museum of Comparative Zoology 149835, adult unsexed (female 
by plumage), collected at Ambata Oi\ente, on the eastern base of the eastern 
Andes, Ecuador, by Reinberg 
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TABLE 1 — Measurements or 26 Male Specimens or Chondrohirrax 

UN Cl NATOS UNCINATUB 


Country 

Number erf 

1 Specimens 

Wing 

Colmw from Cere 

Mexico (Guerrero) 

1 

301 

42 

Guatemala 

3 

281 290 (287 5) 

30 0-33 0 (31 2) 

Nicaragua 

1 

200 

33 0 

Panama 

i i 

200 

30 6 

Venezuela 

a i 

266-204 (2K0 4) 

20 0-30 6 (20 8) 

Surinam 

3 

272-291 (283 0) 

28 6-30 6 (20 7) 

Colombia 

2 

278-292 

30 6-34 0 

Ef uador 

fl 

274-280 (284 3) 

32 6-36 6 (34 3) 

Peru 

2 

280-298 

33 0 33 5 

Brasil 

2 

275- 286 

27 0-20 5 

Argentina 

1 

300 

30 0 


TABLE 2 — Measurements or 31 Female Specimens or C uncinatus 


C ountry 

Number of 
Specimen* 

Mexico (Guerrero) 

2 

Guatemala 

1 

Nicaragua 

i 

Coeta Rica 

l 

Venesttela 

0 

Surinam 

2 

Colombia 

10 

Eruador 

4 

Peiu 

2 

Braul 

2 


Win* 

CuJmen from Cere 

283-307 

30 0-43 8 

280 

29 8 

200 

32 6 

290 

30 0 

272 309 (287 8) 

29 0-31 8 (29 9) 

286 289 

28 0-30 8 

26fr 321 (286 0) 

28 0-34 8 (31 4) 

284 303 (290 8) 

28 8-38 0 (33 fl) 

200-306 

34 O 34 6 

293-296 

30 »37 0 


TABLE 3—Meahuhemfnt8 of 10 Specimens of C u vncinatub Supt lied 

by Dn P R Lowe 


Locality 

i 

8« 

Wing 

Toil 

Culmsn from 
Cere 

Tima 

Amaion 

Unsexcd 

206 

187 

38 

36 

Braul, Bahia 

w 

286 

194 

40 

37 

Voneiuela, Merida 

« 

(Norn) 

280 

200 

81 

34 

« 14 

Male 

I 297 

205 

31 

38 

Mexico, Chiapas, 
Tonala 

Male 

317 

210 

88 

40 

“ Colotlan 

Male 

291 

205 

80 

36 

* Chiapas, 

Tonala 

Female 

808 

213 

84 

36 

14 U 

Female 

306 

217 

86 

39 

* m 

Female 

296 

206 

88 

37 

“ Oaxaca 

Female jut 

292 

218 

86 

36 
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Subspectfie Characters —Distinguished from unctnatua by its huge bill 
and broad rectrices, wing 317, tail 228, eulmen from cere 50 mm 

Adult male —(2 specimens, Shapaja on the Rio Huallaga, and Chaupe, 
Cajamarca Province) Wing 315, 319, tail 205, 228, eulmen from cere 45, 
50 mm 

Adult female —(3 specimens including the type, Ambata Onente, Ecua¬ 
dor, Chaupe, Cajamarca Province and Rio Jelaahte, San Martin, Peru) 
Wing 306,314, 317, tail 225, 228, 229, eulmen from cere 48,50,50 mm 

Range —Ambata Onente, Ecuador, to northeastern Peru (Shapaja, Rio 
Huallaga, Rio Jelashte, San Martin, and Chaupe Cajamarca) 

Remarks —It may seem strange to describe as new a form from a place 
not far from the type locaity of megarhynchua (which ib here relegated to the 
synonymy of unctnatua) but, as is shown above, “megarhynchua" has no 
discrete range or dimensional limits outside the vanational range of typical 
unctnatua By describing immanta, megarhynchua is caused to assume its cor¬ 
rect place as an intermediate between unctnatua and tmmants, as it should 
be on geographic grounds The “ megarhynchua" type of individuals from 
Mexico, Venezuela, and eastern Brazil, cannot, of course, be said to be inter¬ 
mediates between unctnatua and the geographically remote immanta, but 
they are variants in the direction of the latter 

VARIATIONS, TYPE LOCALITY, AND RANGE OF C U UNCINATUS 

Males in the gray phase vary slightly from north to south in the width 
of the white ventral bars, the bars becoming narrower on the average in 
Peru, the Guianas, Brazil, and Argentina, and broader in Central America, 
but the difference is very slight Peruvian males (2) are a httle darker gray 
on the underparts than specimens from other South American countries, but 
again the difference is a faint one 

As stated above, the locality given by Temminck in the original descrip¬ 
tion of this bird is very broad—from Rio de Janeiro to all of the Guianas 
This has never been restricted as far as I know, I hereby restrict it to the 
vicinity of Paramaribo, Surinam 

The range of the nominate form of the hook-billed kite is as follows 
marshy and swampy places in the tropical zone from southern Mexico 
(Guerrero, Oaxaca, Yucatan, and Chiapas) south through Guatemala, Nica¬ 
ragua, Salvador, Costa Rica and Panama to Colombia, Venezuela, the 
Guianas, Brazil, western Ecuador, western, central, and southeastern Peru 
to Bolivia (Santa Cruz de la Sierra), northwestern Argentina (Embarcaci6n 
and Tucum&n), Paraguay (Fort Wheeler) and southeastern Brazil (Sfio 
Paulo) 


KEY TO THE SPECIES AND SUBSPECIES OF CHONDROH1KRAX 

a Upper mandible pale yellowish white, inclining to bluish horn at the base, 
feathers of upper parts with concealed white bare on their bases (Cuba) 

C mlaontt 
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oa Upper mandible black, no concealed white bare on the feathers of the 
upper parts 

b Size larger, wmg 265-301 mm , m males, 268-321 mm in females 
c Bill smaller, culmen from cere less than 45 mm 
d Plumage gray or dark gray, barred beneath with gray or dark gray 
and white 

e Ground color of under parts dark blackish plumbeous, white 
bars wide (about 5 mm ) C u agutloma ad cT 

ee Ground color of under parts paler, deep plumbeous, white bars 
narrow (1 5-3 mm ) C u uncinatus ad d" 

dd Plumage dark brown or blackish brown above, barred beneath 
with brown on white ground color or almost unbarred white 
e Under parts heavily barred C u unctnoiua ad 9 

C u agutloma ad 9 

ee Under parts nearly unbarred white C u unctnatua juv 

C u aquilonii juv 

rc Bill very large, culmen 50 mm C u immama ad 9 

bb Size smaller, wmg 250 mm , in male, 262-266 mm 
In females (Grenada) C u mirus 

I am much indebted to Mr W. W Bowen for assistance in com¬ 
piling measurements and in working out the plumages of these birds 
Dr J Van Tyne and Mr L Gnscom also aided by sending notes 
and opinions about plumages and variations 

MALACOLOGY —New Philippine land shells of the genus Obba 1 
Paul Bartsch, U S National Museum 

A sending of Obbas to the U S National Museum for determina¬ 
tion by Mr Walter F Webb of Rochester, New York, has brought to 
light a number of new races, which are here described 
The mass of Philippine material before me belonging to the genus 
Obba, makes it possible to regroup some of the named forms m a more 
natural arrangement Mr Webb’s recent sending makes it necessary 
to give consideration to the mollusks which were described by von 
Mollendorff (Nachnchtsblatt der Deutschen Malakozoologischen 
Gesellschaft 20:87-88) as 
Obbina lasaUei Eydoux 
Obbma lasaUei forma subcannaia Mlldff 
Obbina lasaUei forma subeoetata Mlldff. 

Obbina lasaUei var. obscura Mlldff 

1 Published by permueiou of the Secretary of the Smithsonian Institution Bo* 
eeived April 6,1934 
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Figs 1-3 —Obba luten eabrateneu 
Figs 4-6 —Obba ffrandu manvdetentu 
Figs 7-9 —Obba luten mayae 


Obbina lasaUei var grandis Mlldff 

Also those treated by him in 1808 in the Abhandlungen der Natur- 
forschenden Gesellschaft, Gorlitz, 22 : 82-85 Here he renames the 
shell he described as Obbina lasallei above, Obbina lasaUei pallida, and 
describes 

Obbina planulata subglobosa Mlldff 
Obbina planulata edentula Mlldff 
Obina planulata subangulata Mlldff 
Obbina planulata depressa Mlldff 

Obba lasaUei Eydoux typifies an entirely diBtmct group of forms 
whose conspicuous colored banding at once removes them from the 
present complex, which will have to carry one of the four names be- 
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stowed by von Mollendorff m 1888 Since von Mollendorff says that 
the first two named forms were each based upon a single aberrant 
individual which he found with what he then called Obbina lasaUti 
Eydoux at Montalban, Luzon, these are best passed over 
Of the others, that is his var obscura and var grandts, the latter 
appears more appropriate I shall therefore here select it for the specific 
designation of the group 

Obba gbandib Von Mollendorff 

The shell ranges from medium sise to quite large Ground color flesh- 
colored, variously mottled with flecks of dull brown, never actually spirally 
banded, though a senes of spots, whioh are almost confluent a little posterior 
to the middle of the turns, suggests a narrow band on the upper surface 
of the whorls Base with an obscure interrupted cone of dull brown at some 
distance antenor to the penphery The last whorl has the outer lip decidedly 
deflected at the postenor angle, which gives it a pmched-in effect at this 
place Penstome broadly expanded and reflected, basal lip without tooth, 
or at best with the merest suggestion of a median tumidity 
This species as now conceived ranges over central Luzon where it breaks 
up into a number of recognizable races or subspecies 

It resembles in size Obba planulata (Lamarck), but is less depressed than 
that species and lacks the strong basal tooth It also suggests some of the 
races of Obba sarcochroa Mollendorff, but the absence of basal tooth at once 
distinguishes it from that species Obba marmorata Mollendorff also suggests 
it, but here, too, we have a strong basal tooth present 
Obba grandts Mollendorff as here constituted embraces 
Obba grandt8 grandts Mlldff Montalban (type locality) 

Obba grandts grandts forma subcannato Mlldff Montalban 

Obba grandts grandts forma subcosiata Mlldff Montalban 

Obba grandts obscura Mlldff Balacbac 

Obba grandts depressa Mlldff Morong 

Obba grandts edentula Mlldff Morong 

Obba grandts subglobosa Mlldff Sibul 

Obba grandts subangulata Mlldff Z am bales 

Obba grandts martveksensts Bartsch Manveles 

Obba Grandu Marlvelesensis, new subspecies 
Fip 4-6 

Shell of medium size, lenticular, with moderately elevated, well rounded 
spire Penphery feebly angulated Base moderately well rounded and mod¬ 
erately openly umbilicated Ground color flesh colored, with a pale buff 
tinge The upper surface, particularly on the early postnuclear whorls, 
flecked and mottled with pale chestnut brown On the early turns these 
flecks tend to form an interrupted median line and a seoond interrupted, 
less conspicuous line a little antenor to the summit and a third immediately 
above the suture, which is even fainter The base is almost unieolor, the 
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oolor scheme being varied slightly by retractively curved, famtly brownish 
streaks coinciding with the incremental lines in placement Aperture buff 
within, peristome white Nuolear whorls 2, well rounded, the fint smooth 
excepting incremental lines, and the last marked by incremental lines and 
fine spiral stnations The postnuclear whorls are well rounded and marked 
by fairly strong incremental lines, spiral stnations and the microscopic 
crisscross sculpture characteristic for the species The early postnuclear 
whorls seem to be more conspicuously keeled than those of the adult Bhell, 
and the summit of the succeeding turns falls immediately below the keel 
and is oppressed to it The base is marked by strong incremental lines, fine 
spiral stnations and microscopic, crisscross sculpture Aperture oval, the 
outer hp deflected at the postenor angle as if pinched down There is an 
impressed line at the junction of the outer and baBal hp The basal hp is 
provided with a very slight swelling in the middle, suggesting in the merest 
manner a fold Panetal wall covered with a thin callus 

Type —U S N M No 314040 was collected by Col Edgar A Mearns 
on the beach at Manveles, Bataan Province, Luzon It haB 5 whorls, and 
measures Height 14 7 mm, greater diameter, 20 8 mm, lesser diameter, 
23 1 mm 

Height Greater Diameter Lesser Diameter 

Average, 13 ft mm 28 3 mm 21 08 mm 

Greatest, 192 mm 30 5 ram 25 1 mm 

Least, 12 3 mm 25 3 mm 10 6 mm 


Obba Listen Mayae, new species 
Figs 7-9 

Shell large, lenticular, acutely keeled at the penphery with a narrow 
umbilicus, color rather dark, the upper surface marbled, with a heavy row 
of rather large, elongated spots, which are more or less confluent and form 
a median band between the summit and the penphery There is a tendenoy 
to the formation of two additional bands, one a little antenor to the summit, 
and the other a little postenor to the penphery The rest of the upper eur- 
face ib vanously streaked, blotched and spotted with chestnut-brown of a 
httle lighter color than the median band The under surface is also marked 
by an almost uninterrupted broad band of brown, which is about as far 
antenor to the penphery as the median band on the summit is distant from 
the penphery The rest of the base postenor to this band is also mottled, 
but paler than the dorsal surface, while the reach between the umbilicus 
and the dark band is wax colored, streaked with darker incremental lines 
The aperture is buff, the outer lip shows the dark mearkings within Nuclear 
whorls \ l /i, well rounded, smooth, postnuclear whorls flattened on the upper 
surface and slightly up-turned toward the penphery The succeeding turns 
are appressed to the narrow edged keel but occasionally this projects slightly 
beyond the summit of the succeeding turn The postnuclear whom are 
marked by retractively curved, slender, incremental lines and numerous, 
fine spiral threads which give to the surface a finely reticulated pattern 
The nne microscopic, crisscross sculpture characteristic for the group is 
also represented here In addition to this, the upper surface is marked, 
particularly on the later whorls, by strong malleations The under surface 
is marked by incremental lines, fine wavy spiral stnations, which are a 
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little stronger at the periphery than toward the umbilicus and the eruscross 
sculpture referred to above The last part of the last whorl is conspicuously 
malleated below the periphery Aperture oval, outer lip reenforced by a 
rather thick callus, less strong on the panetal wall, provided with a slight 
notch at the junction of the basal and upper lip and a fairly strong median 
basal tooth 

Type —U S N M No 314044 and 10 specimens were collected on Oun- 
tang Mountain, Lubang Island The type has 5 whorls, and measures' 
Height, 10 0 mm, greater diameter, 35 5 mm, lesser diameter, 28 7 mm 

Ten additional specimens, two of which, U S N M No 314045, are in 
the collection of the (J S National Museum, and the remainder in Mr 
Webb’s collection, and the type yield the following measurements 


Average, 

Greatest, 

Least, 


Height 

12 0 mm 

13 2 mm 
10 6 mm 


Greater Diameter 
34 5 ram 
30 3 mm 
32 6 mm 


Lesser Diameter 

27 5 mm 

28 0 mm 
25 8 mm 


This subspecies suggests in general shape the shell that I collected at Port 
Tilig, Lubang Island, which I named 0 listen smith m Bulletin 100 of the 
U S National Museum, vol 6, part 8, page 351 It can, however, be dis¬ 
tinguished at once from this by the malleations present on the upper and 
lower surface, which are absent in smitht, and by its much less strong spiral 
st nations 

I have named this mayae for’Mrs May Webb, the wife of the donor, at his 
request 


Obba Listen Cabrasensis, new subspecies 
Figs 1-3 

Shell of moderate sise, lenticular, rAther high, acutely keeled at the penph- 
ery with a rather broad umbilicus The upper surfaoe is of a deep buff- 
colorod ground color, marbled and vermiculated with spots, splotches and 
dashes of brown, which are largest on the upper surface in a median line 
where they partly become confluent to form an interrupted broad band 
There is an indication of a second band a bttle antenor to the summit of 
much losser dots, and a third immediately above the penphery, which is 
even more obscure than the one at the summit On the under surfaoe there 
is a broad interrupted band of brown almost as far remote from the peri¬ 
phery as the band on the upper surface is from it In addition to this, there 
are incremental streaks of pale brown on the buff background on the under 
surfaoe The interior of the aperture is pale buff, showing the brown mark¬ 
ings within on the outer lip, while the penstome is faintly buff Nuclear 
whorlB 1 7, the first smooth and the rest marked by faint incremental lines 
and microscopic spiral st nations The postnuolear whorls are moderately 
rounded and marked by retractivelv curved incremental lines and rather 
strongly incised spiral st nations There are also malleations, which show 
best on the later turns on the anterior half of the whorls In addition to this, 
the entire surface is marked by the fine crisscross sculpture common to the 
species, Penphery Btrongly keeled, the succeeding turns abutting the penph- 
eral keel or sometimes passing slightly under it and allowing it to show 
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as a feeble thread The under surfaoe is strongly rounded, marked by incre¬ 
mental lines, the spiral stnations equaling those on the spire in strength, 
and the fine crisscross sculpture The posterior half also shows feeble 
malleations Aperture oval, penstome rather broadly expanded and reflected 
and joined across the parietal wall by a heavy callus, which renders it com¬ 
plete and provided with a rather conspicuous tooth on the middle of the 
basal lip There is also a slight notch at the junction of the basal and outer 
lip 

Type —U S N M No 314042, was collected on Cabras Island It has 
4 8 whorls, and measures Height, 12 mm, greater diameter, 26 9 mm, lesser 
diameter, 21 5 mm This and 99 additional specimens yield the following 
measurements 


Average, 

Greatest, 

Least, 


Height 
114 mm 
13 8 mm 
10 1 mm 


Greater Diameter 
20 8 mm 
20 8 mm 
23 5 mm 


Lesser Diameter 
21 08 mm 
24 3 mm 
19 0 mm 


This subspecies recalls Obba listen recurvata Mollendorff from the Island 
of Lubang, differing from it m its slightly more elevated form, more rounded 
upper surface, the combination of the two giving the shell a more deeply 
lenticular aspect The umbilicus here too is wider 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 
PHILOSOPHICAL SOCIETY 
1069th mlltinq 

The 1059th meeting was held m the Cosmos Club Auditorium, Saturday, 
November 11th, 1933, President O S Adams presiding 
The program for the evening consisted of four illustrated reports of ex¬ 
peditions from Washington laboratories that participated in the research 
program of the recent Polar Year 

The reports were presented by E W Eickelbcrg of the U S Coast and 
Geodetic Survey, J C Ballard of the U S Weather Bureau, K L Sherman 
of the Department of Terrestrial Magnetism, Carnegie Institute of Wash¬ 
ington, and by H B Mans of the Naval Research Laboratory 
There was a discussion of the reports participated in by Messrs Heck, 
Hazard, Gish, Humphreys and Kracek 

1060 th meetino 

The 1060th meeting was held in the Cosmos Club Auditorium, Saturday, 
November 25th, 1933, President O 8 Adams presiding 
Program V L Chnsler Dependence of sound absorption upon the area 
and distribution of the absorbent matenai —The results of sound absorption 
measurements were given showing that when one surface of an enclosure is 
covered with a highly absorbent matenai it is impossible to have a diffuse 
distnbution of sound energy As a result the efficiency of the matenai is 
lowered The results were also given on very much smaller areas showing 
that under these conditions the matenai may be more efficient than indi¬ 
cated by measurements on 72 sq ft 
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Discussed by Messrs Hafgtad, Hawkesworth, Btimpson, W P White, 
and Wenner 

R R Lukeng Sound rangtna as applied to hydrographic survey .—The 
application of sound ranging to nydrographie surveying is an outgrowth of 
the anti-submanne work of the World War The first experiments by the 
Coast and Geodetic Survey were made in 1923 with apparatus built by the 
Bureau of Standards The Bystem was first used successfully on the Pacific 
Coast and the apparatus was soon simplified and unproved until it became 
thoroughly practicable Briefly, sound ranging is accomplished as follows 
Hydrophones are planted at known points near the shore and each is con¬ 
nected to a radio station on shore When the ship wants a position, a T N T 
bomb is exploded over the side The explosion is registered on the chrono¬ 
graph earned on board the vessel and the sound waves travel through the 
water until picked up by the hydrophones near the shore. When the im¬ 
pulse is received through the hydrophone, the radio transmits an instan¬ 
taneous signal back to the ship and thus the time of the arnval of the sound 
at each hydrophone is noted on the chronograph tape By scaling the tape, 
the tune, to one hundredth of a second, required for the sound to travel from 
the bomb to each shore station, is ascertained Knowing the velocity of 
sound in sea water, the distance from each hydrophone is readily computed, 
and when the arcs are laid down on the survey sheet, the intersection marks 
the position of the bomb when it exploded The subject of velocity of sound 
in sea water is a big one in itself Wherever possible the velocity is deters 
mined experimentally This can be done when a shore fix is available as the 
bomb is exploded Results so far show a remarkable agreement between the 
experimental velocities and the theoretical velocities using the bottom tem¬ 
peratures Experiments for obtaining more knowledge of the path of sound 
through sea water have just been completed on the Pacific Coast, but as yet 
no definite conclusions have been reached Sound ranging is capable of great 
distance At one time the ship Guide on the Pacific Coast got bombs through 
at a distance of 216 miles In the work of the past summer, two vessels on the 
Pacific Coast frequently used stations 100 miles or more distant with excel¬ 
lent results Sound ranging, or “radio acoustic ranging” as it is known in the 
Coast and Geodetic Survoy, has resulted m greatly increased accuracy m 
offshore surveys and also in decreased unit costs due to the fact that work 
can be earned on at night or m thick weather (Illustrated by demonstration 
apparatus) 

Discussed by Messrs Wenner, Heck, Hersey, Hawkesworth and H L 
Curt is 

The following informal communication was presented 

W Ramberg — It was desired in connection with the work on propeller 
\ ibrations at the Bureau of Standards to find general solutions of the equa¬ 
tion of transverse vibration of a slender beam of vanable cross section In 
searching the literature for such solutions it appeared that the case of a 
beam formed by the rotation of the curve y~Ax n , (0<n<l), had been 
worked out in detail by Prof Nicholson in 1917 (Proc Roy Soc London A 
93.606 -1917) in order to find the nodal positions m such beams as a func¬ 
tion of the “shape” exponent n The purpose of Prof Nicholson’s paper was 
to check a hypothesis of Prof Dendy according to which the growths at 
definite distances from the ends of certain sponge spicules proceed from the 
nodal point8, the nodes, he reasoned, were the only points that were suffi¬ 
ciently quiet to allow these growths in the spicules as they vibrated with 
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their natural periods under agitation by water currents This conclusion was 
cheeked by Prof Nicholson’s mathematical works 

The biologists interest in the morphology of sponges had thus given im¬ 
petus to a paper which promises to be of value in the analysis of propeller 
vibrations 

1061 st melting 

The 1061st meeting, constituting tho 63rd annual meeting, was held in the 
Cosmos Club Auditorium, Saturday evening, December 9, 1933, President 
0 S Adams presiding 

The treasurer reported an income from all sources of $1456 43, and ex¬ 
penditures of $1376 63 Ho also reported an active membership of 304 

The secretaries reported that the following new members were elected 
during the year Irvin Naiman, Louis R Maxwell, James L Guion, F W 
Sohon, 8 J , N F Braaten, B E Anderson, George F Strohaver, 8 J, 
Scott E Forbush, J B Wilke, R 8 Cleveland, R M Wick, Charles L 
Gordon, Charles T Allen, Norman Bekkedahl, Paul J Searles, and Albert 
E Coldwell Alfred H Hodge elected to membership m 1932 qualified 
m 1933 

The following deaths were reported Harlan W Fisk, Frederic A Young, 
and John T Erwin 

The following officers were declared elected for the year 1934 President, 
H L Dryden, Vice-presidents, O H Gish, and N H Heck, Treasurer, 
R E Gibson, and for the years 1934 and 1935, Corresponding Secretary, 
F B SUbsbee, and Members-at-large of the General Committee, W G Brom- 
bacher, J H Taylor 

During the year the third Joseph Henry Lecture in memory of the first 
President of the Philosophical Society was given by K T Compton, Presi¬ 
dent of the Massachusetts Institute of Technology 

At the conclusion of the business meeting, E 0 Hulburt presented a paper 
on The polantalton of light at sea —A polarising prism properly oriented was 
found to darken the sea relative to the Bky, to reduce the brilliance of the 
sun path and to render the honson more distinct In bright weather it in¬ 
creased the visibility of objects against the sea background Attaching polar¬ 
ising prisms to a Bextant and to binoculars improved these instruments in 
oertarn cases Measurements of the light of (he sea ruffled by a breese from 
several hundred yards from the observer out to the honson several miles 
away showed that the light was often more, and rarely less, than 2/3 polar¬ 
ised with electno rector mainly horizontal but tilted up under cert am con¬ 
ditions, e g , tilted up 30° for the aim bearing 90° and at 45° altitude From 
the observations and theory it came out that the sea light was the light of 
the sky at about 25 s to 35 s above the honson reflected by the sea, the re¬ 
flecting facets of the sea surface being most frequently at about 15° to the 
horizontal The width of the sun path calculated from this was in agree¬ 
ment with the observed width of about 6°, 14° and 18° in moderate weather 
for the sun at altitudes 10 s , 20 s and 30° respectively The foregoing results 
lead to the explanation of a number of breezy sea reflection phenomena such 
as (1) A dark bank of clouds rising up over the honson does not darken the 
sea appreciably until it reaches an Altitude above 26°, (2) One sees practi¬ 
cally no reflection of a black or white ship in the water on a breezy day, (3) 
The faot that the sea is usually bluer, and of course darker, than honson 
aky. 

Discussed by Messrs Bittinger, Humphreys, H L Curtis, and Hawkee- 
worth 
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1062 nd meeting 

The 1062nd meeting was held in the Cosmos Club Auditorium, January 
6,1034, President Dryden presiding 

Program The address of the retiring president, 0 S. Adams, entitled 
Flatland, not a romance but a necessary expedient This address has since been 
published m full in this Journal, 24 201-216 1934 

F G Brickwldde, Recording Secretary 


SCIENTIFIC NOTES AND NEWS 

Prepaied by Science Service 
Notes 

Helminthological Society —The Helminthological Society of Washington 
has initiated the publication of the Proceedings of the Helminthological 
Society of Washington, Volume 1, No 1, appealing in March under the 
editorship of Jesse R Christie of the Bureau of Plant Industry The 
current number includes the minutes of meetings 157 to 160 together with 
abstracts of the papere presented at those meetings 
Biological Society —At the 804th regular and 55th annual meeting of the 
Biological Society of Washington held on May 5th,1934, the following officen 
were elected President, C E Chambliss, Vice-Presidents, C W Stiles, 
H C Fuller, T H Kearney, W B Bell, Recording Secretary, S F 
Blake, Corresponding Secretary, Joe 8 Wadf, Treasurer, F C Lincoln, 
Members of Council, W R Maxon, A A Doolittle, I N Hoffman, E P 
Walker, J E Shillingfr 


Personal Items 

Detection of incipient weakness of airplane propellen due to fatigue has 
been facilitated by a new device developed by Drs Hugh L Dryden and 
L B Tucxkrman, National Bureau of Standards 

Bertil Ronnmark, who has been sent to the United States by the Swed¬ 
ish Control Laboratory. Stockholm, to study American governmental 
methods of drug control, has begun his research in Dr E M Nelson's 
vitamin laboratory of the Food and Drug Administration Sweden has re¬ 
cently enacted a new food and drug law patterned to a certain extent after 
the late Dr Harvey W Wiley’s pioneer statute 

Charles Henry Kunsman, acting chief of the Fertiliser and Fixed 
Nitrogen Investigations Division of the Bureau of Chemistry and Sods, 
has been appointed chief 

Charles Bittinger is completing a group of three mural paintings of 
scenes from the life of Benjamin Franklin for the Franklin Institute, in 
Philadelphia These paintings are visible only by fluorescence produced by 
ultraviolet irradiation, by common daylight they appear merely as blank 
white wall panels 
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At the spring meeting of the Society of Sigma Xi, the following persons 
were inducted into membership Dr L H Adams, Geophysical Laboratory 
of the Carnegie Institution of Washington, Dr A Q Botino, Bureau of 
Entomology, Dr D J Prick, Bureau of Chemistry and Soils 

Francois E Matthes, of the United States Geological Survey, has been 
appointed “titular member,” representing the United States, of the Com¬ 
mission Glaciologique of the International Geodetic and Geophysical 
Union 


^bituarp 

John Mkrton Aldrich, associate curator of the Division of Insects, 
U S National Museum, died May 27, at Washington, D C Dr Aldrich 
was born in Olmsted County, Minnesota, January 28,18bb He received the 
B S degree from South Dakota State College in 1891, the M S from the 
University of Kansas in 1893, and the PhD in 1906 from Stanford Uni¬ 
versity He served as assistant ecologist at South Dakota College 1891-92 
and from 1893 until 1913 was associated with the University of Idaho, at 
first in the capacity of professor of zoology and entomologist of the Experi¬ 
ment Station, later as professor of biology in the University In 1913 he 
joined the staff of the Bureau of Entomology of the U S Department of 
Agriculture, being stationed at Lafayette, Indiana, where he continued 
his work with the Diptera He came to Washington in 1918 and in 1919 
was transferred to the U S National Museum as associate curator, in charge 
of the Division of Insects Included among his many scientific papers there 
may be mentioned his Catalogue of the North American Diptera, published 
by the Smithsonian Institution m 1905 and an extensive paper on Sarcophaga 
and Allies His extensive collection of North American flies containing al¬ 
most 45,000 specimens was donated to the U S National Museum in 1923 
In addition to the Washington Academy of Sciences, Dr Aldrich was a 
member of the Entomological Society of America (president, 1921), Amer¬ 
ican Association of Eoonomic Entomologists, Entomological Society of 
Washington (president, 1926), and Sigma Xi 

Edward William Nklson, former chief of the Bureau of Biological 
Survey, died May 19, at Washington, D C Dr Nelson was born at Man¬ 
chester, New Hampshire, on May 8, 1855 He spent his boyhood on his 
grandfather’s farm in New York, and m Chicago He was graduated from 
the Cook County Normal School, Chicago, in 1875 He held the honorary 
degrees of A M (Yale, 1920) ana So D (George Washington University, 
1920) He joined the Biological Survey of the U S Department of Agri¬ 
culture in 1890, serving in the field at many points and travelling extensively 
from Alaska to Mexico During the years 1907-13 he was chief field natur¬ 
alist of the Survey, 1913-14, m charge of Biological Investigations, 1914-16, 
assistant chief and 1916-27, chief of the Bureau of Biological Survey Fol¬ 
lowing his relinquishment of administrative duties be continued with the 
Survey for two years, retiring m 1920 His scientific studies continued until 
his death From his collections hundreds of new species and varieties of 
birds and mammals have been described by himself and other worken His 
published work includes monographs on various groups of mammals and 
birds He was also the author of popular books and articles on various 
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phases of wild life and wild life conservation In addition to the Washington 
Academy of Sciences, Dr. N elson was a member of the American Association 
for the Advancement of Science, Washington Biological Society (president, 
1912), Society of Mammalogists, and a fellow of the Ornithological Union 
(president, 1908) 
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CHEMISTRY —The synthesis of 8,4 dimethoxy-5-chloro benzoic acid 1 
Raymond M Hann, Private Laboratory of J P Wethenll, 
Washington, D C (Communicated by R E Gibson ) 

The complete orientation of the possible mono-chloro derivatives 
of vanillin by Raiford and Lichty* has resulted in the confirmation 
of HannV assignment of 3-methoxy-4-hydroxy-5-chloro benzalde- 
hyde as the structuie fox the chloro vanillin obtained by direct chlori¬ 
nation of vanillin in glacial acetic acid 

This structural foundation now allows the utilization of the halo- 
genated vanillins as starting materials m the synthesis of substituted 
derivatives of veiatnc aldehyde of known structuie The aldehydes 
so obtained may bo employed in fuither synthetic operations to yield 
a senes of oiiented compounds of the 3, 4 di-methoxy benzene senes 
The present communication reports the preparation of 3, 4 di- 
methoxy-5-chlorobenzoic acid by the classic senes of reactions indi¬ 
cated below 


CHO CHO HC =NOH C«N COOH 



OH OCH, OCH, OCH, OCH, 


EXPERIMENTAL 

5-Chloro-veratnc aldehyde ($, 4 dimethoxy-5-chloro benzaldehyde). 
This substance was prepared by methylation of 5-chloro vanillin by 
dimethyl sulfate and sodium hydroxide as previously desenbed 4 
S-Chloro-veratrcd-anti-aldoxime Four and four tenths gms (1 

1 Received April 8, 1034 

1 Raipobd and Lichtt J Amer Chera Soc 32 4576 1030 
1 Hamm, R M J Amer Chem Soc 47 2000 1025 
* Hann. Th» Jovbnal, 24 125 1034 
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mole) of 5-chloro veratne aldehyde, 1 5 gins of hydroxylamme hydro¬ 
chloride (1 mole) and 2 8 gms of sodium bicarbonate (1} moles) were 
refluxed for 1 hour with 25 cc 95 per cent ethyl alcohol, 100 cc of cold 
water added and the separated solid filtered, washed with water and 
dned Yield 4 5 gms 

Recrystalhzed from 50 per cent ethyl alcohol it was obtained in long 
slender acicular colorless needles melting at 90° C (corr ) to a clear 
colorless oil 

Analysis 0 1830 gm consumed 8 53 cc 0 1 N acid equivalent to 
6 52 per cent N Theory for C»Hi 0 O»NCl is 0 50 per cent N 

S-ChloTO-veralral-antx-aldoxime acetate Two gms of the anti- 
oxime were dissolved in 5 cc of acetic anhydride and heated to 35° C 
for 10 minutes, the solution treated with an excess of 10 per cent 
Na*COj solution, and the oil which first separated brought to crystal¬ 
lization by scratching The washed precipitate was lecrystallized from 
65 per cent ethyl alcohol, separating in brilliant colorless needles 
melting at 84° C (corr ) to a clear colorless oil Yield quantitative 

Analysis 0 2099 gm consumed 8 01 cc 0 1 N acid equivalent to 
5 34 per cent N Theory for C n H w 0 4 NCl is 5 44 per cent N 

5-Chloro-veralral aldoxime hydrochloride One gm of the anti- 
oxime was dissolved in 50 cc dry ethyl ether and a stream of dry 
hydrochloric acid gas passed into the solution cooled in ice The 
hydrochloride precipitated in small colorless needles which were 
filtered, washed with ether and dned rapidly in an evacuated desic¬ 
cator over potassium hydroxide Immediately after drying the com¬ 
pound melted at 117° C (corr ) but it rapidly underwent decomposi¬ 
tion , over-night the melting point dropped to 100° C (corr ) 

Analysis 0 2257 gm consumed 8 95 cc 0 1 N acid equivalent to 

5 65 per cent N Theory for C»HuOiNCli is 5 56 per cent N 

5- Chloro-veratral-synraldoxime Twenty three and one tenth gms 
of the oxime hydrochlonde were suspended in 25 cc of concentrated 
HC1 and 100 cc H*0 and'poured into 500 cc of ice cold 10 per cent 
NatCOi solution, the precipitate, collected, dned and recrystalhzed 
from 50 per cent ethyl alcohol Yield 18 5 gms The compound crystal¬ 
lizes in colorless needles melting at 112® C (corr) to a clear colorless 
oil. 

Analysis 0 1201 gm consumed 5 51 cc 0 1 N acid equivalent to 

6 43 per cent N Theory for C»Hi»OiNCl is 6 50 per cent N 

6- Chloro-veratronitrde (S, J^^im^thoxy-S-chloro-benzomtrde) Ten 
gms. of the syn-oxime were dissolved in 10 cc of acetic anhydride and 
held at 35° C for 10 minutes, and the anhydnde solution poured into 
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200 co of 10 per cent NatCOi The separated oil rapidly solidified and 
was recrystallized from 50 per cent ethyl alcohol Yield 9 0 gins 
After crystallization from 50 per cent alcohol it was obtained in 
colorless glistening needles melting at 103° C (corr) to a cleai color¬ 
less oil 

Analysis (Pnrrbomb) 0 2111 gm gave 0 1540 gm AgCl equivalent 
to 18 05 per cent Cl Theory for C,HgO,NCl is 17 95 per cent Cl 
5-Chloro-veratnc acid (3, 4~ dimelhoxy-5-chloro benzoic acid) —Five 
gms of the crude nitrile was boiled for 1 hour with 50 cc of 20 per 
cent NaOH The nitrile formed an oil which disappeared after 10 
minutes boiling and ammonia was detected issuing from the con¬ 
denser After cooling the acid was precipitated as a white solid by ad¬ 
dition of 100 cc of 1 4 HC1, filtered, washed with H,0, and recrystal- 
hzed from 50 per cent ethyl alcohol The yield was 4 1 gms 

The acid was obtained as soft silky bnlhant needles, melting at 
191° C (corr ) to a clear colorless oil 
Analysis 0 2234 gm consumed 10 27 cc 0 1 N NaOH Theory for 
C.H^Cl is 10 32 cc 

SUMMARY 

5-Chloro-veratnc aldehyde has been converted to 3, 4-dimethoxy- 
5-chloro benzoic acid through acetylation of its syn-aldoxime to form 
the benzomtrile and subsequent alkaline hydrolysis 

Certain other intermediate derivatives in this senes of reactions 
have been isolated and described 

PALEONTOLOGY --A new specie i of Pecten from the Oligocene near 
Duncan Church, Washington County, Florida 1 Wendell C 
Mansfield, Geological Survey 

Specimens of orbitoid foraminifera from a limestone near Duncan 
Church, Washington County, Flonda, were described recently by 
Dr W Storrs Cole,* and were determined to be of the age of the 
Glendon formation, a middle Oligocene limestone Cooke and Mos- 
som* had previously referred the limestone near Duncan Church to 
the Eocene 

At the time that Mr Gerald M Ponton of the Florida Geological 

1 Published by permission of the Director of the U 8 Geological Survey Re¬ 
ceived May 8, 1934 

* Co lb, W Storm Oligocene orbit ouU from near Duncan Church, Washington 
County, Flonda Jour Paleont 8 21-28, pis S t 4 1934 

■ Cooks, C W , and Mo mom, Stuart Geology of Flonda Flonda Geol Survey 
Ann Kept 20 61 1029 
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Survey collected the orbitoids which were studied by Doctor Cole, 
Mr Ponton and the writer obtained several fairly good specimens of 
a species of Pecten from the same limestone. The Pecten is believed to 
represent a new species and is described and figured in this paper 
under the name, Pecten duncanensis In addition to the Pecten, frag¬ 
ments of an echinoid, which may be Clypeaster rogersi (Morton), an 
Ohgocene species, were collected 

The Pecten corroborates C'ole’s opinion that the limestone is of 
Glendon age The limestone appears to be of the same age as fossilif- 
erous sihcified chert exposed on Flint River at Bambndge, Ga, 
which has been correlated with the Glendon 

The writer also visited a sink on the A L Parish Farm, 3} miles 
southeast of Wausau, Washington County, Florida, where 20 feet of 
limestone is exposed The limestone is separable into two beds, the 
lower of which is believed to be of the same age as that of the lime¬ 
stone exposed at Duncan Church The upper bed carries an abundant 
fauna which, according to Cooke and Mossom, 4 appears to be of 
Tampa age However, this fauna has not been studied sufficiently to 
determine definitely its relationship to the Tampa fauna, 

Pecten (Lyropecten) duncanensis Mansfield, n sp 
Figures 1, 2, 3 

Shell small, rather thin, inequilateral, weakly inflated, the left valve more 
convex than the right Right anterior ear with a moderately deep notch and 
sculptured with five rather strong radials, the innermost of which lies close 
to the submargin, and with transverse closely-spaced imbrications, right 
posterior ear with bix strong, imbricated radials Disk of right valve sculp¬ 
tured with 23 to 25 (24 on holotype) squarish, scabrous and imbricated nbe, 
separated by intervals of about the same width as the nbs The early por¬ 
tion of each rib is narrowly rounded and the later portion nearly square, the 
latter is undercut on the sides and is ornamented on the top with three 
scabrous threads, the medial one of which is the strongest The interradial 
spaces on the smaller specimens are oither without a radial or, if present, it 
ib only faintly indicated A fragment of a larger shell (fig 1, U8NM No 
373056) shows one interradial thread of moderate strength m each space 
Ribs and interspaces crossed by imbrications whose edges are about one 
millimeter apart Left valve sculptured similarly to the right, except that 
the interradial thread appears to be haore strongly developed Submargins 
low and marked with faint radials 

Dimensions of holotype (USNM cat no 373055) Right valve, length 
22 5 mm , height, 23 mm , convexity, 4 mm Paratype (USNM oat no 
373056) Left valve (not entire), length 23+ mm , height 23+ mm 

Type locality Station 12724, old quarry near Duncan Church, Washing¬ 
ton County, Florida 

Geologic honson Ohgocene, Glendon formation 

4 Idem , p 06 
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Pecten duncaneima is olosely allied to, if not the same as, specimens 
figured and incorrectly referred by Dali 1 to Pecten auwaneensu Dali, from 
the Glendon chert at Bambndge, Ga Cooke* recognized that the Bain- 
bndge material represented a new species which, however, he did not name 
P duncanenna differs from P auwaneenns, an Eocene Ocala limestone spe¬ 



cies, in having a higher left valve and squarer nbs which instead of being 
rounded are ornamented on top with tncannate radial sculpture There are 
four specimens (U8NM cat no 115777) m the U S National Museum 
designated as types of P auwaneenns The matrix adhering to these speci¬ 
mens carry foraminifera which have been examined by Mr Lloyd G Hen- 
best of the U S Geological Survey, who identifies with comparative cer¬ 
tainty Opercuhna fiondensta Cushman and 0 vaugham Cushman, both of 
Ocala, Eocene, age 

The type of P auwaneensu does not appear to have been figured 

• Dall, W H Proo U 8 Nat Museum, Si 403, pi 83, figs t, 3, 4 1010 

* Cooes, 0 W IT S Oeol Survey Prof Paper lift IMS 
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ZOOLOGY — The development of the Tnchostrongyle, Nippostrongylus 
muns, tn rats following ingestion of larvae 1 Benjamin Schwartz 
and Joseph E Alicata, Bureau of Animal Industry. 

In the course of investigations on the hfe history of the dog hook¬ 
worm, Ancyloaioma canmum, the view has been advanced by certain 
investigators that the larvae of this helminth are capable of develop¬ 
ing in the intestine of dogs without migration to the lungs These 
parasites usually migrate to the lungs when introduced through the 
mouth into the bodies of small laboratory animals The direct de¬ 
velopment of A canmum in dogs was first noted by Yokogawa (7) 
and was later confirmed by Scott (5) Fuelleborn (2) reported the 
same findings as a result of experimental infections with another 
species of dog hookworm, Uncmana stenocephala, and he observed, 
moreover, that only a small percentage of the larvae of U steno¬ 
cephala took the roundabout journey to the lungs even m abnormal 
hosts While these conclusions are not accepted by all investigators, 
having been challenged especially by Nakajima (4) and Nagoya (3), 
the data which have been published m support of what appears to be 
a rather unorthodox view, seem to be sound and convincing 

During the past few years the writers have been engaged in experi¬ 
mental investigations on the course of infection of rats with Nip¬ 
postrongylus muns, a tnchostrongyle nematode of wild rats, readily 
transmissible to white rats Several expenments were undertaken 
with a view to determining whether the migration of the larvae of this 
species to the lungs is an essential part of the developmental process 
within the host, or whether the occurrence of the larvae m the lungs 
is merely the result of the worms being accidentally arrested m the 
lungs while en route from the skin to the intestine 
Yokogawa (6), who first determined the life history of N muns, 
noted that white rats could be infected with this worm through the 
mouth as well as percutaneously, the resultant infestation following 
the introduction of larvae into the mouth was very slight, and m some 
cases no infestation could be produced According to this investiga¬ 
tor the infestation resulting from a percutaneous infection was al¬ 
ways proportionate to the number of larvae applied to the skin 
Africa (1) noted that the intensity of experimental infections of rats 
by mouth with N. muns, as judged by the number of eggs eliminated 
with the feces of infested animals, was very low as compared to the 
numbei of eggs eliminated from percutaneously infected hosts when 
the rats in both groups were given equal numbers of larvae 
1 Received May 21, 1934 
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While the available evidence indicated that the «km was the more 
normal portal of entry of N muna mto the body of its host, and that 
the entry of the larvae through the mouth produced but slight in¬ 
festations or no infestations, no data were available to account for 
these results The data obtained by the writers not only have cleared 
up thiB point m the hfe history of N muna but also have a bearing 
on the question of the biological significance of the migration of the 
larvae of this species from the intestine to the lungB 

Infective larvae from cultures of rat feces mixed with animal char¬ 
coal were introduced into the mouths of 10 rats in a few drops of water 
with the aid of a small pipette Rats 1, 5, 9 and 10 received 2,000 
larvae each, the remaining rats received 1,000 larvae each The ex¬ 
perimental rats were killed with ether, and were examined post 
mortem for evidence of worm mfestation The lungs were chopped 
into small pieces with a pair of fine scissors and put through the 
Baermann apparatus, this was followed by an examination of each 
fragment of lung tissue m press preparation The stomach, small in¬ 
testine, and large intestine were examined separately with the aid of 
the Baermann apparatus Examinations for larvae were also made of 
the hearts' blood and, in some cases, of scrapings of the intestinal 
mucosa, as well as of the liver and intestinal lymph glands, the latter 
two tissues were examined in press preparation and with the Baer¬ 
mann apparatus In a number of instances the feces of the expen- 
mental rats were examined for larvae 

PROTOCOLS 

Rat 1 (killed 3 hours after feeding of larvae)—15 infective larvae 
in small intestine, one of which was obtained by scrapmg the mucosa, 
95 infective larvae m large intestine, some of the larvae from both 
locations sluggish, giving but a feeble response to tactile stimulation 
with the dissecting needle, other larvae normally active 

Rat 2 (killed 3 hours after feeding of larvae)—9 mfective larvae 
m stomach, 25 infective larvae m small intestine, 32 mfective larvae 
m large intestine All larvae alive 

Rat 3 (killed 5 hours after feeding of larvae)—10 hve larvae in large 
intestine. 

Rat 4 (killed 18 hours after feeding of larvae)—2 dead larvae in 
large intestine and 23 dead larvae in feces 

Rat 5 (killed 24 hours after feeding of larvae)—9 hve third-stage 
larvae m lungs 
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Rat 6 (killed 30 hours after feeding of larvae)—9 live third-stage 
larvae in lungs, 1 dead larva in large intestine 

Rat 7 (killed 35 hours after feeding of larvae)—10 hve third-stage 
larvae in lungs, 2 dead larvae m large intestine 

Rat 8 (killed 42 hours after feeding of larvae)—5 live third-stage 
larvae in lungs. 

Rat 9 (killed 48 hours after feeding of larvae)—5 hve fourth-stage 
larvae in small intestine 

Rat 10 (killed 72 hours after feeding of larvae)—2 hve larvae m 
lungs, 44 live fourth-stage larvae in small intestine 

DISCUSSION 

It is evident from these data that following the ingestion of in¬ 
fective larvae of N mum by white rats, the worms passed mto the 
stomach, where they were found 3 hours after ingestion From the 
stomach the larvae passed mto the small intestine m which location 
some of them became sluggish Many larvae passed down into the 
large intestine where they were found still alive 5 hours after inges¬ 
tion The larvae died m the large intestine without undergoing any 
development and passed out with the feces (rat 4) A small number of 
larvae apparently bored into the wall of the small intestine, as evi¬ 
denced by the discovery of 1 larva in the scrapings of the intestinal 
epithehum of rat 1, and subsequently got to the lungs 

In the senes of expenments desenbed in this paper, larvae were 
not found in the lungs from 3 to 18 hours following their mgestion, 
larvae were recovered from the lungs of expenmentally infected rats 
from 24 to 72 hours after experimental feeding While larvae, showing 
no development beyond that of the infective stage, were found in rats 
3 hours after feeding, they were absent from the small intestine be¬ 
tween 5 and 42 hours after feeding, reappearing again as fourth- 
stage larvae from 48 to 72 hours after feeding These observations are 
in agreement with those of Yokogawa (6) who noted that following 
percutaneous infection, Ntppoalrongylua larvae appeared m the lungB 
in from 14 to 20 hours, remained in this location until 50 to 65 hours, 
and occasionally as late as 72 hours, after having been placed on the 
skin 

The development and migration of N. mum m white rats, following 
mgestion of infective larvae, followed the same course as observed by 
Yokogawa (6) subsequent to percutaneous infection The larvae 
migrated to the lungs, where they continued their development to the 
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fourth stage* and finally returned to the nm8.ll intestine. The larvae 
which failed to penetrate the intestinal mucosa following ingestion, 
and apparently the vast majority of larvae introduced into the 
mouth did fail, passed mto the large intestine where they died and 
were subsequently eliminated from the body No evidence was found 
of the development of larvae in the intestine without migration to the 
lungs Apparently the senes of developmental changes in N murta 
which takes place in the lungs of the host and which culminates m an 
eedysis, did not occur as long as the worms remained in the intes¬ 
tine The migration of the larvae to the lungs appears to be an es¬ 
sential step m the developmental history of these parasites, the 
worms not being adapted to survival in the small intestine until the 
completion of the second eedysis m the lungs, the first eedysis takes 
place outside of the host, the larva attaining the infective stage fol¬ 
lowing the first molt, and the final eedysis takes place m tho in¬ 
testine 

summary 

When introduced mto the mouths of white rats, Ntppostrongylua 
muns passed into the stomach, some larvae surviving m the stomach 
for 3 hours, and thence into the small intestine A relatively small 
percentage of larvae evidently penetrated the intestinal mucosa and 
reached the lungs Other larvae passed mto the large mtestiao where 
they died and were expelled with the feces 

The larvae which migrated from the intestine to the lungs de¬ 
veloped m the normal way, larvae were found in the lungs of white 
rats from 24 to 72 hours after experimental feedmg 

Live larvae showing no development beyond that of the infective 
stage were found m the intestine of white rats up to 5 hours after 
experimental feedmg, no larvae were found m the small intestine 
from 18 to 42 hours after experimental feedmg, though in three out of 
four rats involved larvae were present m the lungs during these 
periods Two rats killed 48 and 72 hours, respectively, after experi¬ 
mental feeding, contained fourth-stage larvae in the intestine 

The data presented in this paper indicate that the larvae did not 
develop m the small intestine to the fourth stage, but that the tune 
of the appearance of fourth-stage larvae m the small intestine, coupled 
with the finding of larvae m the lungs, warrants the conclusion that 

1 According to Yokogawa (6) N muru molta only three times, namely, once aa a 
free-living larva, onoe in the lungs and once in the intestine The writers have followed 
Yokogawa m regarding the development of the larvae in the lungs as involving two 
stages, one molt nerng suppressed 
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the third-stage larvae developed in the lungs and returned to the 
intestine as fourth-stage larvae 

The migration of N murxs to the lungs appears to be an essential 
part of their life history, irrespective of their path of entry into the 
body of the host 

It may be concluded that N murxs passes through three distinct 
developmental phases in the course of its life cycle, namely. (1) The 
free-living stage, involving one ecdysis, following which the worms 
emerge as second-stage infective larvae, (2) the pulmonary parasitic 
stage, m the course of which the larvae develop to the third stage and 
finally to the fourth stage, the latter stage preceded by an ecdysis, 
(3) the intestinal parasitic stage in the course of which the larvae 
grow to the fifth or final stage, preceded by a third ecdysiB, followed 
subsequently by the development of the worms to fertile maturity 
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ZOOLOGY —Sphaeropomatus miamiensis, a new genus and species 
of Serpulid polychaete 1 Aaron L Treadwell. (Communi¬ 
cated by Mary J. Rathbun.) 

In May 1933, Captain John W. Mills presented to the United States 
National Museum an unusually large and perfect specimen of the 
fresh-water shnmp Macrobrachxum jamaxcense from the Miami River, 

1 Published by perauMion of the Secretary of the Smithsonian Inatitutton Re¬ 
ceived March 13, 1084 
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Flonda, upon the carapace of which were a number of Serpuhd worm 
tubes These tubes upon examination were found to belong to a new 
genus and species of annelid which I now name Sphaeropomalus 
mxamxensxa 

Sphaeropomatus, n gen 

Peculiar toothed setae borne on the first thoracic somite Collar promi¬ 
nent, thoracic membrane small Operculum spherical, supported on a smooth 





Figs 1-5 —Sphaeropomatua mtamtentu Fig 1 —Anterior end of body showing 
operculum with blood spheres, X20 A few eggs lie under the thoracic membrane 
Fig 2 —Detail of rachis with filaments, X68 Fig 3 —Toothed seta from first somite, 
X250 Fig 4—Geniculate abdominal seta, X250 Fig 5—Thoracic uncinua, 
X600 Fig 0—Operculum of Meraerella emgmattoa after Munro, X2i Figs 7,8 
—Fxeopomaitu sp after Southern Figs 7 —Toothed seta from first somite Fig 
8 —Operculum 


heavy stalk No spines or other processes on the operculum Tube calcare¬ 
ous, smooth, cylindrical 

Sphaeropomatus miamiensis, n sp 

The body of the type is 8 mm long (including the branchiae), and is 
never more than 0 5 mm broad Branchiae not more than 7 on a side, with 
heavy rachids (fig 2), and long, slender filaments, the end of each rachis 
being bare From 6 to 9 dark brown bands cross the rachis continuing on 
to the filaments The lesser number occurs where the bands have coalesced 
and are accordingly broader Similar pigment shows on the uncinal region 
of the thorax, but elsewhere the body is unoolored The opercular stalk ib 
formed of the dorsalmost rachis of one side I cannot say u it is always on 
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the same side In normal conditions the operculum is evidently Bphencal, 
but m most of my material it is more or less wrinkled It sometimes con¬ 
tains rounded bodies (fig 1), commonly regarded as eggs, but they more 

E ' ibly are, as maintained by McIntosh (1926), masses of coagulated 
The collar (fig 1), is one-lobed, the halves separated on the donal 
surface The thoracic membrane is obscure, most clearly visible at ltsfpos- 
tenor end The eggs, m the specimen drawn, were lying between the tho¬ 
racic membrane and the body wall 

There are 6 thoracic somites On the first is a tuft of rather long setae 
which are toothed on the terminal portions At the base of the tuft are a 



Fig B —Part of carapace of Macrobraohtum jamatcente showing worm tubes, X2 

few very small and slender simple setae without any teeth Other thoracic 
setae are smooth, sharp-pointed and not limbate Uncim begin on the second 
thoracic somite and continue throughout the body in a single row in each 
torus The toothed setae of the first somite are of especial interest Each 
(fig 3) is widened toward the end and then curves to end in a sharp point 
At the widening is a double row of teeth, only one row being visible m pro¬ 
file The basal teeth are very small, the following ones are larger as far as the 
fifth which is the heaviest of all Beyond this there is a progressive diminu¬ 
tion in sise The other thoracic setae are as described above The thoracic 
uncim are extremely small, but under a magnification of 1200 diameters it 
is possible to see that each oarnes 10 minute sharp teeth and a basal knob 
(fig 6) Abdominal uncim are similar to these but are more narrowly tri¬ 
angular in form Abdominal setae are geniculate and small, carrying minute 
dentieulations along the margin of the blade (fig 4) Especially in the pos¬ 
terior abdominal somites these have very long shafts which extend to a con¬ 
siderable distance from the body wall 
The pygidium is bilobed, each lobe short and thick 
The tubes containing the animals were found attached to the carapace of a 
shrimp Macrobrachtum They are very small at the beginning but enlarge 
rapidly In cross section they are circular and the surfaoe is smooth (fig. 6). 
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Three genera of serpulids having toothed setae in the first somite have 
been described, all found in water supposedly fresh, but probably more or 
less brackish MerciereUa Fauvel (1922, pp 424-430) was originally found 
in a canal at Caen, France, and Ficopomatus Southern (1021, p 655) was 
collected in Chilka Lake, India Sphaeropoynatus differs from MerciereUa 
in not having a prominent reflexed collar and in having an operculum devoid 
of spines As figured by Munro (1924, p 655), MerciereUa has prominent 
spines on the surface of the operculum (fig 6) The toothed setae are similar 
in the two genera as are the uncim, but from figures given by Fauvel and 
Munro I mfer that the latter are much smaller in Sphaeropomaius The tube 
of MerciereUa has at intervals circular shelf-like rings which do not appear w 
Sphaeropomatus For Fxcopomaius Southern does not give the character of 
the collar, but the operculum (fig 8) and the toothed setae are very dif¬ 
ferent A comparison of the two setae is given in figs 3 and 7 The tube of 
Fxcopomaiue is described as flattened along the line of attachment and as 
having a longitudinal ndge along its outer border 

The type is No 20074 in the collections of the United States National 
Museum 

The specimens were sent me by Dr W L Schmitt of the U S National 
Museum, who found them when studying the shrimp Macrobrachxum from 
the Miami River, Florida I am also indebted to Dr Schmitt for portions 
of the carapace of the shrimp on which were a number of tubes Acknowl¬ 
edgment is made to Mr C R Shoemaker for sending the precise diagnosis 
of Ficopomaiue 
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ZOOLOGY — Descriptions of three bird nematodes, including a new 
genus and a new species 1 Everett E We hr, Bureau of Animal 
Industry (Communicatedby Eloise B Cram) 

I 

The first lot of nematodes to be described and figured in this paper 
was collected from a lung rail, RaUus etegans, by Dr Albert Hassail 
in 1893 The preserved specimens, consisting of two males and three 
females and representing a new species, Schistorophus cucuUatus, were 
1 Received March 12, 1034 
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in excellent condition for study This paper includes, apparently, the 
first record of a species of the genus Schislorophus to be recorded from 
this continent The members of this genus represent a very interesting 
and little studied group of nematodes 

Selustorophu8 cucullatus new species 

Diagnosis —■ Schislorophus Oral opening dorso-ventrally elongated, Bur- 
rounded by 2 pseudolabia from which project anteriorly 2 cuticular proc¬ 
esses, 1 on each lateral side of mouth opening (Fig 1), interlabia absent 
A pair of submedian papillae and an amphid on each pscudolabium Two 
dorsal and 2 ventral nap-hke cuticular structures arranged in form of hood 
surrounding anterior extremity of body just posterior to pseudolabia (Figs 
2 and 3), 1 Bap of each pair slightly overlapping the other in dorsal and 
ventral views (Fig 2) Buccal cavity cylindrical and well developed, its 
wall heavily chi tinned Esophagus divided into an anterior muscular and a 
posterior glandular portion 

Male 10 to 11 mm long and 77m in maximum width Buccal cavity about 
100m long Anterior portion of esophagus about 810m, posterior portion 1 42 
mm , long Nerve ring 220m from anterior end of body Posterior extremity 
spirally coiled in \entral direction, tip abruptly pointed Caudal alae 
narrow, about 1 mm long Six pairs of preanal and 4 pairs of postanal papil¬ 
lae (Fig 4) Spicules unequal and dissimilar, the longer 11 mm long and 
terminating m a bluntly rounded tip, the shorter about 300m long, broad and 
twiBted at distal end 

Female 28 mm long and 315m in maximum width Buccal cavity about 
115m long Anterior portion of esophagus presenting a laterally displaced 
loop near middle of length due, perhaps, to fixation, and measuring in a 
straight hne about 810m long, posterior portion 1 88 mm long and only 
slightly wider than anterior portion Nerve ring about 220m from anterior 
end of body Posterior extremity abruptly narrowed at level of anus, tip 
abruptly pointed (Fig 5) Vulva 14 3 mm from anterior end of body, not 
prominent Vagina directed posteriorly Tail about 300m long Eggs 48m 
by 32m, with very thick shells, not embryonated in t Uero 

Host—Rallus elegans 

Location —Underneath tunic lining of gissard 

Locality —North America (United States [Virginia]) 

Type specimens (male and female) —U 8 N M Helminthological Collec¬ 
tion, No 8268-A 

Paratypes —U S N M Helminthological Collection No 6268-B 


1-5 — Sohutorophus euevllatvs Fig 1— Head, en face view Fig 2 — 
Anterior extremity, dorsal view Fig 3 —Anterior extremity, lateral view Fig 4 — 
Posterior extremity of male, lateral view Fig 5—Posterior extremity of female, 
lateral view Fip 6-9 —SUeophorus stMu-potans Fig 6 —Head, en face view 
Fi» 7 —An tenor extremity, dorsal view Fig 8 —An tenor extremity, lateral view 
Fig 9—Posterior extremity of male, lateral view Figs 10-16 — Ysena eoronata 
Fig 10 —Haul, en face view Fig 11 —Antenor extremity, dorsal view Fig 12 — 
Posterior extremity of male, lateral view Fig 13 —Posterior extremity of female, 
lateral view Fig 14 —Head, en face view After Drasehe, 1884 Fig 18 —Head, 
lateral view After Drasehe, 1884 
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Molm (1) described a species of nematode, Hu&tocephalua lacintatue, from 
the gixi&rd of the rail, RaUus cayenneims, this species was later transferred 
to the genus Schtatorophus by Railhet (2) m 1916 However, inasmuch as 
SchtsloTophiu lactntaiua is described as 7 mm and 14 mm long, m ease of 
male and female respectively, with head encircled by a fringe of long slender 
processes and with male tail bearing 24 papillae, the American material here 
described is considered distinct from that species The possibility is recog¬ 
nised, however, that 5 cucullalua may prove to be a synonym of S lactntatus 
should the type material of the latter species be more completely described 
Schtatorophiu cucuUatua may be differentiated from the other better de¬ 
scribed species of this genus by its having fewer papillae on tail of male, by 
its much larger Bite, and its differently shaped head structures 

II 

The second lot of nematodes was collected by the Bureau of Bio¬ 
logical Survey from the fulmar, Fulmarus glacialis glactaits, and the 
Brunmch’s murre, Una lomtna lomtna, in the arctic region, the lo¬ 
cality designation being that given below The writer has identified 
this material as a species described by Parona (3) as Hialiocephalus 
slellae-polans 

The systematic position of H stellae-polana has been uncertain 
because of its too meagre description The species was placed in 
Streptocara by Skrjabin (4) and in Yserxa by Gedoelst, (5) however, ac¬ 
cording to the more complete description of this species herein given, 
it cannot be allocated to any of these genera, for the reasons dis¬ 
cussed below As a result a new genus, Stegophonta, has been created 
font 

Stegophorus new genus 

Dtognosta —Acuanidae Oral opening dorso-ventrallv elongated, sur¬ 
rounded by 2 pseudolabia, each bearing a pair of submedian papillae and a 
small amphid (Fig 6) A helmet-bice cuticular structure surrounding head, 
not extending farther anterior than base of pseudolabia, posterior margins 
dentioulated Buccal cavity cylindrical, elongated, its wall oross-stnated 
Esophagus consisting of an anterior short, narrow, muscular portion and a 
posterior long, broad, glandular portion Male Caudal alae well developed, 
terminating, slightly anterior to tip of tail Four pairs of preanal and 6 pairs 
of postanaTpedunculated papillae Spicules very unequal and dissimilar, the 
longer one assuming a braided or olosely twisted condition in posterior half 
Gubernaculum absent Female Vulva poetequatonal Uten divergent Eggs 
embryonated tn utero 

Type species —Stegophorus ateUae-pdana (Parona, 1901) n oomb 
Stegophorus stellae-polaris (Parona, 1901) n comb 

Synonyms—Huitocephaliu stellae-polaris Parona, 1901. Streptocara 
steme-polans (Parona, 1901) Sknabin, 1916, Yserta stettae-potans (Parona, 
1901) Gedoelst, 1919 
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Diagnosis —SUgophorus Helmet-like cuticular structure (Figs 7 and 8) 
surroundmg anterior end of body, 87 6/< long, and denticulated on free 
margins, this structure not in form of a collarette around base of pseudo- 
labia as in Ysena, Streptocara, and Seuratta Extremities of body attenuated, 
the anterior more gradual than posterior Cervical papillae tricuspid, situ¬ 
ated at level of junction of buocal cavity with anterior portion of esophagus 
Nerve ring near equator of anterior portion of esophagus 
Male 5 to 6 mm long and 102/i in maximum width Buccal cavity about 
190/u long Anterior portion of esophagus 4(XV long and 15 to 20/* wide, 
posterior part 1 28 mm long and about 30 to 4<V wide Cervical papillae 
(Fig 8) about 180/i from anterior end of body Spicules (Fig 9) very unequal 
and dissimilar, the longer 1 6 to 2 43 mm long, slender, enlarged proximally 
and pointed distally, with the posterior hah, except tip, appearing as a 
twisted rope, the twisting grading into a braided condition m the distal 
third, shorter spicule 65 to 1(XV long, slightly curved and gradually narrow¬ 
ing towards tip Caudal alae relatively broad and long, supported by 4 pairs 
of preanal and 5 pairs of postanal papillae, the latter arranged as follows 
3 pairs just posterior to anal opening, 1 pair near tip of tail, and 1 pair slightly 
more than one-half the distance from anal opening to tip of tail 
Female 12 to 16 mm long and 148/* m maximum width In specimen 13 
mm long, buccal cavity 200/i long, anterior portion of esophagus 511/* long 
and about 20 to 25/* wide, posterior portion 1 38 mm long and about 35 to 
45/t wide, cervical papillae 204/* and vulva 7 05 mm from anterior end of 
body, position of latter indicated by a slight cone-shaped prominence 
Vagina directed posteriorly Amphildelphic Posterior extremity obtusely 
rounded, curved slightly ventrad Anal opening about 200/* from tip of tail 
Eggs 44/i by 24/*, embryonated in utero 
Hosts —Fulmar us glactalts glactalts, Thalassodroma pelagica, Una lomma 
lorrma 

Location Not stated, probably underneath tunic lining of gizzard 
Ijocality —Arctic region and British Isles No specific locality m arctic 
region was designated by Parona, the recent collections were made at Lat 
73 20 N , Long 1725W andLat 7200N,Long 13 30 W, for Una lomma 
lomma Lat 61 00 N , Long 32 10 W , for Fulmarus glactalts glactalts, accord¬ 
ing to the Bureau of Biological Survey Baylis (6) reported Streptocarat stelr 
lae-polans from the fulmar petrel (Fulmarus glactalts) m the North Sea, and 
the storm-petrel (Thalassodroma pelagtca) in Norfolk, England 
The above redeacnption is based on specimens in the U S N M , Bureau of 
Animal Industry, Helminthological Collection, Nos 33233 and 33234 

Parona described Htstiocephalus stcllae-polans on the basis of a single 
female specimen from the fulmar, Fulmarus glactalts, taken m the Arotic 
region His very meagre illustrated description (taken from Cram (7) is as 
follows 

“Head'with two largelips and a'dilation m manner of a hood with denticu¬ 
late margin A tricuspid process a little posterior to this dilation Male un¬ 
known Female 16 mm long Anus at caudal extremity, the latter obtuse 
Vulva at middle of body Eggs oval, containing an embryo when deposited ” 

The specimens examined by the present writer which were collected from 
the same host and m the same general locality as Parana's specimen, possess 
characters that identify it with the latter’s species, Huhocephalus stellae- 
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p olaru has, therefore, been redescnbed from this additional material The 
erection of a new genua was considered necessary because of the absence 
of a swollen bulla in the cervical region, such as is present in species of 
Histiocephalus, and because of the helmet-like structure covering die head, 
and the peculiar structure of the posterior half of the long spicule, differing 
from these characters m the genera Htsttocephalus, Streptoeara, and Ysena 

III 

The third lot of nematodes considered here consisted of a number 
of small and very delicate specimens, both males and females, col¬ 
lected in May, 1930, by E B Cram from the gizzard of a king rail, 
RaUus elegant, killed in St Mary’s County, Maryland These have 
been identified as Ysena coronata (Mohn, (8) 1860) Gedoelst, (6) 1919 
From this material, it is possible to furnish a more adequate descrip¬ 
tion than has been previously available 

Ysbbia cobonata (Mohn, 1860) Gedoelst, 1919 

Synonyms — Spiroptera coronata Mohn, 1860, Hitttocephalus coronatus 
(Mohn, 1860) Skrjabin, 1916 

Diagnosis — Yserta Body slender, delicate Oral opening dorso-ventrally 
elongated, surrounded by 2 pseudolabia with 2 finger-like cuticular processes 
projecting anteriorly from their internal margin near the oral opening (Fig 

10) Each pseudolabium bearing near its base 2 submedian papillae and an 
amphid Cephalic ornamentation m form of 4 posteriorly directed flaps, 
each flap divided mto 3 or 5 finger-like processes (Figs 10,14 and 15) Body 
slightly constricted at base of head Cervical papillae (Fig 11) consisting of 
only a single tooth Buccal cavity long, cylindrical Esophagus divided mto 
an anterior short and a posterior long portion 

Male 8 to 9 5 mm long and 76 m in maximum width Buccal cavity (Fig 

11) about 68m long Anterior muscular portion of esophagus 680m, posterior 
glandular portion 1 94 nun , long Nerve ring surrounding antenor portion 
of esophagus about 140m from anterior extremity Posterior extremity spi¬ 
rally coiled (Fig 12) in a ventral direction, and gradually narrowing to a 
bluntly rounded point Caudal alae terminating slightly antenor to tip of 
tail At least 8 pairs of caudal papillae 3 pairs of preanal and 5 pairs of post- 
anal (it is possible that 1 or 2 additional pairs of caudal papillae were ob¬ 
scured because of the extremely coiled condition of the postenor extremity) 
Spicules unequal and dissimilar, the longer about 300m long, relatively broad 
at the proximal end, shorter spicule about 88m long, knob-hke at proximal 
end, pointed at distal end 

Female 12 to 21 mm long and 85 to 94m m maximum width In a specimen 
measuring 21 mm long, buccal cavity 85m long, antenor muscular portion of 
esophagus about 780m, postenor glandular portion 2,42 mm, long, nerve 
nng 146m and vulva 10 3 mm from antenor extremity of body. Postenor 
extremity (Fig 13) bent slightly dorsad, bluntly rounded Anal opening 172 
mm from postenor end Eggs 44m by 17m 

Hosts — Chloroceryle amencana ( syn , Alcedo amencana ), Rallus coyennen- 
sm, and R elegant 

Location — Qutard. 
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Locality —South America (Brasil) and North America (United States 
[Maryland]) 

Redescnption based on specunenB in U8NM , Bureau of Animal In¬ 
dustry, Helminthological Collection No 29839 

Drasche (9) figured (Figs 14 and 15) and described this species as fol¬ 
lows (translated) “Head with oval mouth opening Two large lateral bps, 
each divided into 3 parts, the lateral ones bearing small papillae Two pos¬ 
teriorly directed processes on each side of head, each process divided into 3 
finger-like projections Four submedian papillae Tail of male incomplete ” 
Because of the lack of knowledge concerning the number of caudal papillae 
possessed by the male, Drasche left this species m the genus Spiroptera as 
originally placed by Molin He stated, however, that should the posterior 
extremity of the male of this species possess 4 p re anal caudal papillae and 
unequal spicules, it would belong to the genus Hiotiocephalus Skrjabm (4) 
later reallocated the species to that genus, although stating that its position 
there was doubtful According to the present accepted diagnosis of the genus 
Histiocephalus, the cervical region is swollen into a bulla consisting of numer¬ 
ous longitudinal folds, this is not the case in Ysena coronata 

The presence of only a single tooth on the cervical papilla differentiates 
this species from Y califomxca which is said to possess cervical papillae 
with 3 teeth each, the male of Y californtca is as yet undescnbed, so that 
comparison of the two species is limited The generic diagnosis of Ysena 
must now be modified with respect to the cervical papillae, to designate 
them as each having 1 to 3 cusps, also as regards the position of the vulva, to 
designate it as being slightly pre-equatonal or slightly post-equatorial 
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ZOOLOGY —Some Advnana from Bering Sea and arctic waters. 1 
Oskar Carlo ren, Zoological Institute, Lund, Sweden (Com¬ 
municated by Mart J Rathbun ) 

At the end of 1933 I received from the United States National 
Museum for examination a small collection of Actmana taken by 
Capt. R A Bartlett in the course of his expeditions into arctic waters 
during the past decade As our knowledge of the Actinanan fauna 
in the Bering Sea and m the waters continuous with it is very im¬ 
perfect and every contribution to it interesting, I have taken the 
liberty of adding to the list of the National Museum collection some 
specimens from the Swedish expeditions to Kamchatka and the 
Aleutian Islands (designated in brackets with the letters R M) The 
descriptions of several species, previously imperfectly examined, are 
here somewhat extended One species, Ejnactis ntten Torrey I have 
referred to a new genus, Cmdopus 

Family PTYCHODACTIIDAE 

1 Ptychodactis patula App Mouth Kotsebue Sound, Alaska, Bartlett, 

1924,1 specimen 

The discovery of this species north of Bering Strait is very interesting as 
it has been taken previously only in Trondheim Fjord, north of Iceland and 
more recently m Malangen, Norway, at a depth of 350 m In 1921 (Acti- 
mana The Ingolf Exped ,5:12)1 stated that the throat is not so much re¬ 
duced as Appellof described it In fact the throat in the present specimen is 
1-1 5 cm long, the column, which is rather strongly contracted, 3 cm 

Family HALCAMPIDAE 

2 Halo am pa abctioa Carlgr. E of Alger Island, Albeidare Channel, 

Frans Joseph Land, Baldwin-Ziegler Expedition, 1901, numerous speci¬ 
mens 


Family CONDYLANTHIDAE 

3 Charisea saxicola Torrey Unalaska, Aleutian Islands m pools during 
the ebb, 3 specimens, Hult4n, 1932 (R M ) 

This species appears to be a Condylanthid, though it is not identical 
with Chaneea, as Stephenson (Quart Joum Micros Soc 66:262) suggests 
The small specimens examined, the largest being only 0 7 cm long, are little 
suited to answering this question because the proximal part of the body is 
introverted, but there seem to be rather distinct basilar muscles Also the 
fact that there are a few more mesenteries than tentacles m the greater 
part of the body would seem to place the species m the family Condylanthi- 

i Published by permission of the Secretary of the Smithsonian Institution Be* 
ceived March 19, 1934 
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das The sectioned specimen has 27 mesenteries, 6+0 pairs and 3 unpaired 
of the third order, one on one side of the directive plane, two on the other, 
but only 22 tentacles Only the mesenteries of the first order are macrocne- 
mes The gonads, here ovaries, are only little developed The nematocyBts 
of the column are partly 15-24X4 5 n (pemcilh often curved), partly 14-17 
Xabout 2 5 m, partly 12-13X 1 m, those of the tentacles partly 17-21X3 5- 
4 5 m (often curved), partly 15-19X2-2 5 m (very numerous) 

Family ACTINI1DAE 

4 Thalia (Uhticina) felina L var crabsicornis Cape Lisburne, Alaska, 

beach, H D Woolfe, 1835,1 specimen, mouth Kotsebue Sound, Alaska, 
Bartlett, 1924, 1 specimen, 02° 15' 20' N , 167° 48' W, Stoney, 1884, 
2 specimens, 20 miles off Devil’s Mountain, Alaska, Bartlett, 1924, 1 
specimen, Wrangell, Alaska, 2 specimens, W Greenland, 70° 20' N, 
56° W, off Hare Island, 10-15 fms, McClain, 1884, 2 specimens, 
N E Greenland, Clavenng Island, 10-35 fms , Bartlett, 1930, 4 speci¬ 
mens, var conacea, Bering Island, L Stejneger, 1882-83, 1 large 
specimen provided with distinct, although somewhat introverted, but 
rather large verrucae Therefore, I think that the specimen may be 
conacea or possibly lubercuiata, at any rate neither cramcom t« nor 
lofotensie 

The discovery of a tuberculated form of Tealia at Boring Island ib very 
interesting as showing that in Bering Sea, as well as in the Atlantio, smooth 
forms occur to the north, tuberculated forms to the south 

5 Cribrinopbis siuilis Carlgr W Greenland, 70° 20' N , 66° W , 90 fms, 

McClain, 1884,1 imperfect specimen 

0 Bunodaotis spitzbergensis Carlgr Greenland, Bartlett, 1 specimen 

7 Bunodactis stblla Verr Unalaska, Aleutian Islands, Hultln, 1932,3 

specimens (R M ) 

Vernll states, 1922 (Report Canadian Arctic Exped, 1913-18, 8 G, p 
112), that the number of tentacles may amount to 72, sometimes to 120 
The present specimens are considerably larger than those previously de¬ 
scribed by me (l c 1921, p 148) and had more tentacles One specimen 
which was examined more closely is provided with about 96 tentacles and 
mesenteries, and its sphincter is distinctly palmate circumscnpt 

8 Anthopleura xanthogrammica (Brandt) Saginaw Bay, Alaska, beach, 

W H Jones, 3 specimens, Wrangell, Alaska, 1915,2 specimens, Bering 
Island, L Stejneger, 1882-83, 1 specimen, Nikolski, Bering Island, L 
Stejneger, 1897, 3 specimens, Petropaulovsk, Kamchatka, stony 
beach, low water, Swedish exped, 1921, 1 specimen (R M) 

The species is described from Port Townsend by MoMurnch (Ann N Y 
Acad 14:30 1901), who, moreover, mentions that it occurs also at San 
Francisco It is possible that some of MoMumch's specimens belong to 
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xanihogrammtca, but some others may be another species According to 
McMumch, Dr Calkins states “that evidences of multiplication by fission 
were not infrequent among the Port Townsend specimens ” I have not 
found any indication of such a reproduction The 5 specimens, taken from 
three localities And examined by me are provided with 98 mesenteries and 
about an equal number of tentacles Also the sphincter seems to be different 
In McMurnch’s specimen they are palmate circumscnpt, m our specimens 
they are pinnate and resemble the sphincter of Epiacita nttert, although the 



Fig 1 —Cntdopva rUlen Almost transverse section of a protuberance showing the 
distribution of the nematooysts (the black rods) Between the nematooysts in the 
middle of the protuberance are many gland cells 


mam lamella here is thinner Komai and Ikan (Records Oceanographic 
Works Japan 1 120 1929) mention xanthogrammica from Tanabe Bay, not 
far from the southernmost point of the mam island of Japan, but this may 
be another species, possibly Anthopleura japontca Verr In our specimens, 
preserved in alcohol, the tentacles, including their apices, the oral disc, and 
the upper part of the column are greenish, the marginal sphaerules and the 
actinopharynx colorless, the pigment being situated m the endoderm I have 
more closely examined a specimen the mesenteries of which are arranged 
6+6+12+24-48 pairs, 2 of which are directives All mesenteries except 
the directives are fertile, all or almost all perfect The pennons are consider¬ 
ably stronger than those figured by McMumch and remind one of those of 
Tealta felina The panetobasilar and the basilar muscles are strong The 
marginal sphaerules are large in a specimen from Bering Island, correspond¬ 
ing with the endocoels as well as with the exocods Meanwhile, the number 
and mse of the marginal sphaerules vary, as is common in species having such 
organs In another specimen they are smaller and more sparse, and m the 
two specimens from Kamchatka I could not find any. It is possible, however, 
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that they are present but very small and few in number The nematooysts 
of the marginal spherules m three specimens examined are (50) 55-67, 55- 
68, 55-60 X3 5—4 5/i, those of the lower part of the column (one specimen 
examined) 15-22X2-25/1, those of the uppermost part 14-17X15-2/1, 
those of the tentacles 17-22 X (2) 2 5 ft (very numerous), those of the actino- 
pharynx 23-26 X2 5/i 


Cudopus, new genus 

Actinud with broad pedal disc Column smooth, m the lower part, from 
the limbus upward, provided with transverse and longitudinal rows of low 
protuberances square at the base and very close together The Bides of these 
protuberances and the furrows between them form strong nematocyst bat¬ 
teries Sphincter circumscnpt Tentacles rather short, comparatively numer¬ 
ous, as a rule arranged hexamerously Longitudinal muscles of the tentacles 
and radial muscles of oral disc ectodermal Mostly 2 siphonoglyphes Mesen¬ 
teries for the most part perfect, and more numerous than the tentadeB 
Pennons of the mesenteries not strong, panetobasilar and basilar muscles 
strong Mesenteries of the first and second cycles probably slenie 

0 Cnidopus rittkri (Torrey) St Georges Island, Alaska, G D Hanna, 
1614,7 specimens 7 Nikolski, Bering Island, Stejneger, 1867,1 specimen 

This species, described and referred by Torrey (Proc Washington Acad 
Sci 4 363 1602) to the genus Epiactia is here referred to a new genus for 
which I propose the name Cntdopua owing to the very numerous nematocysts 
present at the sides of the protuberances and between them in the lowest 
part of the column Torrey describes the extenor of the column in the fol¬ 
lowing manner "The body-wall is smooth, without true verrucae, though 
near the foot there may be ten or twelve rows of protuberances which 
slightly resemble them They are caused by transverse and longitudinal 
wrinkles and are of the same histological character as the rest of the wall 
They vary greatly in sise even in the same individual ” (See fig 6, pi 25 m 
Torrey’s paper) Our specimens show the same extenor, so that it is clear 
that we have to do with E rtUert Like Torrey's, our specimens are rather 
strongly contracted, wherefore it is probable that the protuberances, in our 
specimens arranged in 8-14 longitudinal rows, in the extended state have a 
more vesicle-like appearance The histological structure of the protuber¬ 
ances is, however, other than Torrey stated The sides of the protuberances 
and the furrows are provided with very numerous nematocysts standing, as 
in the marginal Bphaerules, very close together Only in the middle of the 
protuberances the nematocysts, especially the larger, are sparse or almost 
lacking on some protuberances more than on others (Fig 1) There are two 
sues of these nematocysts—unfortunately they are opaque, so that I cannot 
decide their structure—the larger of which reach a sise not observed by me 
m the vesicles of any one Actmnd (including Phyllactids) except in the mar¬ 
ginal sphaerule8 The sise of the larger nematocysts vanes m 4 specimens 
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between 31-41X4 5-B/u, (36-41X4 5-B/t, 33-41X4 B/i, 31-41X4 5-5n, and 
in the smaller specimen 31-36X4 5m), the smaller between 17-26X2-2 5m 
(22-26X2-2 6m, 21-26X2-2 6m, 19-24X2-2 6m, 17-22Xalmost 2 6m m the 
smallest specimen) In the other parts of the oolumn only the mud! nemato- 
cysta (17-24 X about 2 6m) are present, although I observed m some macer¬ 
ated preparations a few larger nematocysts, possibly stuck to the ectoderm 
The sphincter is m all specimens pinnate circumsonpt, as is that figured by 
Toney The longitudinal muscles of the tentacles and radial muscles of the 
oral disc are well developed and palisade-like arranged Three specimens ex¬ 
amined have 2 siphonoglyphes and 2 pairs of directives One specimen more 
closely examined has 192 mesenteries, but only 172 tentacles, thus the num¬ 
ber of tentacles is fewer than that of the mesenteries All mesenteries are 
perfect, except those of the last cycle and possibly some of the fourth Torrey 
stated that the mesenteries of the last cycle were sterile, all othero fertile 
Although the strong contraction of the large specimen examined makes it 
difficult to determine exactly the distribution of the gonads, I am able to 
state that the mesenteries of the fifth (the last cycle), fourth, and partly 
those of the third cycles have ovaries, on the other hand, I have not observed 
any on the mesenteries of the first and second cycles The pennons of the 
mesenteries are rather thin, the panetobasilar muscles broad and reaching 
almost the margin, the basilar muscles well developed, oral and mar ginal 
stomata present The nemato cysts of the tentacles are in 6 specimens 
29-32X2 6m, 20-30 X 2 (2 6) m, 24-29X 2m, 26-3lXalmost 2 6m, 19-29Xal- 
most 2 6m (in the smallest specimen), those of the actmophaiynx 27-32 
X2 6m, 26-30 X 2 6m, 26-29X2 5m, 29-32X 2 6m (in one specimen I find also 
some large nematocysts 29-36 X 4 6-5 m, possibly stuck to the ectoderm) The 
pemcilh of the filaments are m one specimen 26-31X4 5-5m, the spirooysts 
of the tentacles 22-43 X2 6—almost 3 6m, 22-41X3 6m (2 specimens ex¬ 
amined) 

Family ACTINOSTOLIDAE 

10 Stomphia coccinea (O F M ) Coal station near Cape Lisbume, Alaska, 
beach after 4 days of N W gale, H D Woolfe, 1885, 3 specimens, 
Saglek Bay, Labrador, Bartlett, 1925,1 specimen 

11 Actinostola 8PITZBKBGEN8IS Carlgr Mouth Kotsebue Sound, Alaska, 
Bartlett, 1924, 1 specimen, 20 miles off Devil's Mountain, Alaska, 
16-18 fms, mud bottom, Bartlett, 1024,2 specimens, Clavenng Island, 
N E Greenland, 10-35 fms, Bartlett, 1930, 1 specimen 

Family HORMATHIIDAE 

13 Horhathia nodosa (Fabr) Entrance to Fury A Hecla Straits, Baffin 
Land, Noroross A Bartlett, 1933, 1 specimen, Saglek Bay, Labrador, 
Bartlett, 1925,1 specimen, 70° 20' N off Hare Island, W Greenland, 
2 specimens, Clavenng Island, N E Greenland, 10-36 fms, Bartlett, 
1930,3 small specimens, Greenland, Bartlett, 1 specimen,80*22', N W. 
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ooaat of MoClmtook Island, Frans Joseph Land, Baldwin-Ziegler 
Exped , 1902,1 speounen 

13 Mktbidiuu senile (L) var fimbriatum St Michaels, Norton Sound, 
Alaska, E W Nelson, 1879-80, low water, 3 specimens, Unalaska, 
Aleutian Islands, Hultln, 1932, 5 specimens (RM), Petropaulovsk, 
Kamchatka, Swedish Kamchatka Exped , 1921, 4 specimens (R M ), 
Awatoha Bay, Swedish Kamchatka Exped, 1921, some small speci¬ 
mens (RM), Achomten Bay, Swedish Kamchatka Exped, 1920, 1 
speounen (R M) 

Among the specimens from Unalaska there is a small one (0 5X0 6 cm ), 
the nematocysts of the acontia of which are Penicilh 47-58X about 5 m, 
spirulae 47-57X3-3 5m In a small specimen of the variety dianthua of about 
the same sise as the variety marginatum the penicilh of the acontia arc 40-50 
Xalmost 5 5 m, the spirulae 38-50X3-3 5m Thus it seems that also young 
specimens of marginatum have larger nematocysts than dianthua in the acon¬ 
tia (compare Carlgren, The Godthaab Exped , 1928 Medd om Grjfaland 79* 
23-24 1933) 

ZOOLOGY — N eodiplostomum pncei n sp , a new tremalode from a 
gull , Lotus novaehollandiae 1 Wbndrll H Krull, Bureau of 
Animal Industry (Communicated by Maurice C Hall ) 

The fluke described in this paper was obtained from an Australian 
silver gull, Larue novaehoUandiae Stephens, which had been experi¬ 
mentally infected by feeding it fish, Fundulue diaphanus diaphanua 
and F heteroclitua macrolepidolus, containing metacercanae of the 
neascus type The species appears to be new and for it the name 
Neodiplostomum pncei is proposed 

N eodiplostomum pricei n sp 
(Figs 1-2) 

Descnptum — Neodiplostomum Body small, distinctly separated by con¬ 
striction into a forebody and hindbody Forebody 12 mm to 1 6 mm 
(average 1 4 mm ) long by 800m to 665m (average 632m) wide, spoon-shaped, 
relatively thm and leaf-hke, without glands and lateral sucking cups, 
hindbody 550m to 880m (average 748m) long by 410m to 520m (average 472m) 
wide, roughly cone to acorn-shaped when bursa copulatnx is withdrawn 
Cutieula provided with fine spmes extending from anterior end to level of 
holdfast organ Oral sucker 37m to 60m (average 47m) long by 30m to 44m 
(average 38m) wide and subteraunal Mouth opening into a short prepharynx 
about one-third as long as phanmx Pharynx 33m to 53m (average 43m) long by 
26m to 41m (average 33m) wide Esophagus twice as long as pharynx, bifurcating 
to form narrow, thm-walled ceca extending to near level of posterior end of 
posterior testis, oeca ventral in position in hindbody Acetabulum 55m to 92m 
(average 76m) long by 78m to I12m (average 91m) wide, midway between 

> Beoeived April 17,1084. 
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holdfast organ and anterior end of vitelline area Holdfast organ large, 
310 m long when extended (Fig 2b), with median longitudinal cleft when re¬ 
tracted Testes large, tandem, filling greater part of hindbody, anterior 
testis 230 m to 318/i (average 330/t) long by 295/i to 425/i (average 387m) wide, 
transversely oval, posterior testis 280/i to 30O/i (average 330m) long by 372/t to 
470/t (average 435/t) wide, reniform, wider than long, somewhat larger than 
anterior testis Vas deferens broad and extending to near posterior end of 
posterior testis, expanding there and forming a voluminous, folded seminal 
vesicle filled with spermatozoa, discharging into genital atnum through a 



Fig 2 — Neodtploatomum pneet (o) Buna copulatnx, expanded, dorsal view, (6), 
complete specimen flexed dorsally, showing expanded hold-fast organ 


short ejaculatory duct Ovary 110 m to 140m (average 120m) long by 86/i to 
122m (average 104m) wide, ventral, either to right or left of median line, at, 
and usually overlapping postero-lateral margin of anterior testis Oviduct 
arising on postero-doreal face of ovary, continuing m postero-dorsal direc¬ 
tion and uniting with Laurer’s canal, turning, continuing somewhat anteri¬ 
orly, uniting with common vitelline duct, and then continuing as obtype 
Laurer’s canal openmg dorsally in median line near level of posterior margin 
of ovary Mehlis’ gland large, surrounding ootype Uterus voluminous, with 
short ascending limb turning at level of anterior testis and continuing pos¬ 
teriorly as descending limb, extending in median line ventral to all organs 
except vitellana, and terminating at genital atnum Proximal portion of 
uterus usually filled with spermatozoa, and in stained and mounted speci- 
mens sometimes folded in such a way as to appear as a spherical seminal 
receptacle equal in size to, and opposite, ovary Vitellana occupying area 
from middle of anterior body to end of posterior testis, vitelline follicles 
extending dorsally and ventrally in anterior body and in portion of posterior 
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body in front of anterior testis, and ventraliy m remaining part of posterior 
part of body, vitelline follicles in anterior part of body relatively small, and 
those in posterior part very large Common vitelline duct with mostly a 
dorso-ventral course, expanded to form a vitelline reservoir Eggs from pre¬ 
served flukes averaging 88/i long by 66a wide, those from living flukes 
averaging 92a lung by 72a wide Details of bursa copulatnx shown m figure 
2a 

Host —Lama novaehoUandiaa Stephens (experimental) 

Location —Small intestine 

Distribution —United States (Washington, D. C ) 

Type 8pectmena —U S N M Helm Coll No 32880, parotypea No 
32881 

This description is based on 25 of 80 specimens recovered from a single 
gull Some of the flukes were killed under pressure in corrosive acetic fixa¬ 
tive, and some were relaxed m cold water and killed without pressure, those 
fixed by the latter method being of greatest value for descriptive purposes 

Neodiploaiomum prtcet may be distinguished from the numerous other 
species of the genus by the position of the ovary which is posterior and 
lateral to the anterior testis In the species which have been described previ¬ 
ously the ovary is pretesticular 

The gull, m which the experimental infection was obtained, was hatched 
and raised m captivity m Washington, D C The natural definitive host of 
the parasite is not known The life history of this parasite will be given else¬ 
where 

ZOOLOGY —Two new species of Corophium from the west coast of 
America 1 Clarence R Shoemaker, U S National Mu¬ 
seum (Communicated by Mary J Rathbun ) 

Recently while sorting amphipod material taken by Dr Waldo L 
Schmitt along the coast of Peru in 1026, I noticed an undesenbed 
species of Corophium which I here designate as Corophium bacont 

In 1927 the Pacific Biological Laboratories sent to the United States 
National Museum some amphipods from Monterey Bay, California, 
amongst whioh was another species new to science which I here 
designate as Corophium califomtanum 

Corophium baconl, new species 
Figure 1 

Description of male —Head with rostrum short and broadly triangular, 
eye lobes broad, their front margin nearly straight and gradually passmg 
into side margin of head by a broadly rounding curve Antenna 1, first joint 
about as long as second plus half of third, lower margin with one distal spme 
and two about one-third from the proximal end, though the third or proximal 

1 Published by permimion of the Secretary of the Smithsonian Institution Re¬ 
ceived March 3, 1984. 
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Fig 1— Corophtumbaooni, new specie* a, rostrum and eye lobee ,& 6, antenna 1 cf, 
wowing lower Bpmei c, antenna 1 & 9 top view d t antenna 2d" e, lower margin antenna 
?cr showing the two proximal spines /, antenna 19 , showing lower spines g, antenna 
1 9 showing the occasional third lower spine A, antenna 1 9, top view t, antenna 2 9 
X> ft mandibular palp and 9 l, gnatbopod lcf m ( n, gnathopod 2<f and 9 o, p, 
peraeopod ficP and 9 q, fourth and fifth abdominal segments ana their appendages & 

spine is usually lacking in younger males, inner or median edge of joint with 
two spinee near proximal end, flagelum with four joints, the last of which is 
very small Antenna 2 short and very robust, fourth joint over h*1f as high 
as long with two lower distal teeth and one or two short spines on lower inner 
margin not far from the third joint, fifth joint with long, strong tooth very 
near center of inner side and a long downward-curved tooth on inner side of 
distal end of jomt, lower margin of fifth joint and flagellum provided with 
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groups of very long setae Mandibular palp with first joint somewhat pro¬ 
duced distally, second joint slightly longer than first Gnathopod 1, palm 
oblique and very broadly rounding, very finely serrate throughout and de¬ 
fined by a stout spme, dactyl overlapping palm, and bearing a tooth and 
fine serrations on inner margin Dactyl of gnathopod 2 bearing one tooth on 
inner margin and fine serrations between the tooth and proximal end Peraeo- 
pod 5 with sixth joint shorter than second Pleon segments 4 to 6 coalesced, 
but there is a slight marginal depression or notch indicating the division be- 
between thejfourth and fifth joints Uropod 2 very short and equal m length 
to uropod 3, rami equal in length to peduncle and each bearing several long 
slender spines on outer margin Uropod 3, peduncle with outer margin pro¬ 
duced backward into a broad rounding lobe which is armed distally with 
three long slender spines and three slender spines arising from the upper sur¬ 
face, ramus not evenly rounding distally but somewhat obliquely truncate 
and bearing many long slender spines Telson forming an equilateral tri¬ 
angle with apex evenly rounding, the dorsal surface bearing the usual de¬ 
pression edged with recurved spmes, and also bearing a slender seta on 
either side near the base 

Length —This is a small species measuring only about 2 5 mm 

Description of female —The female resembles the male except in the an¬ 
tennae Antenna 1 usually bearing two spmes on lower margin of first joint, 
but younger specimens may bear a third smaller proximal spine, inner 
margin with two spmes as in the male Antenna 2, third joint with two Bpines 
on lower margin, fourth joint with three evenly-spaced spmes on lower maiv 
gin, and fifth jomt without spmes on lower margin 

Type —Male, taken off the coast of Peru, just north of Paita, October 8, 
1026, by Dr Waldo L Schmitt, while travelling on the Walter Rathbone 
Bacon Scholarship Cat No 66871 U S N M 

This species is named for Mr Bacon m whose honor the scholarship was 
founded 

This species resembles C acidum but differs in the following characters 
Antenna 2 in female has no spmes on lower margin of fifth joint There is 
only one tooth on mner margin of dactyl of gnathopod 2 in either sex The 
division between the fourth and fifth pleon segments is indicated by a shght 
marginal notch whereas m C aculum there is no indication of this division 
Uropods 2 and 3 arc equal in length, but in C a uropod 2 is longer than 3 

Besides the specimens taken by Dr Schmitt off Peru there are in the 
National Museum collection three male specimens from Venice, southern 
California, one male from Santa Monica, southern California, collected by 
Dr F C Clark, and one male from Albatross Station 3253, Bering Sea, 
June 14,1890 

In one of the males from Vemoe, which is quite large, there are three 
proximal spmes on the under margin of the first jomt of antenna 1 and three 
spmes on median edge The tooth on the fifth jomt of antenna 2 is longer and 
narrower than in the Peruvian specimens and is situated beyond the center 
of the jomt so that it does not oppose the large terminal tooth of the fourth 
jomt In the male from Bering Sea there are three spmes on the lower margin 
of first jomt of antenna 1 The tooth on the fifth jomt of antenna 2 is just 
slightly on the proximal side of the center, and the inside terminal tooth of 
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Fig 2 — Coropkium cait/ornianum, new epeoiee, male tf, head end entenBM b, 
roetrum e, entenne 1, top view d, antenna 2, greatly enlarged e, mandibular palp /, 
gnathopod 1 9 , gnathopod 2 h, peraeopod 1 », peraeopod fi 


this joint is Bhort and blunt The notoh on the margin of the pleon indicating 
the division between the fourth and fifth joints is deeper and more notice 
able than in the southern specimens 


Corophium califonuanunii new species 
Figure 2 

Male —Rostrum very broadly triangular Eye-lobes rather long, curved 
downward and distally rounding Eyes oval, black Antenna 1, first joint is 
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long as second and third combined, armed on lower margin with five spines, 
and on the inner proximal margin with four spines, flagellum composed of 
four joints, the last very minute Antenna 2 rather short for the genus, third 
joint with two spines on lower margin, fourth joint with a row of five stout 
spmes on lower margin, which is produced distally into a prominent, slightly 
upward-curved tooth bearing two small teeth on its upper edge, fifth joint 
very short, not reaohing beyond the apex of the distal tooth of the fourth 

J oint, and bearing on lower margin very near the distal end a prominent 
>lunt tooth, the inner distal end of fifth joint produced mto a long, jiointed, 
downward-curved tooth which is very nearly half the length of the fifth 
joint and reaches nearly to the distal end of first antennal joint, flagellum 
shorter than fifth peduncular joint First jomt of mandibular palp not dis¬ 
tally produced Gnathopod 1, sixth joint not distally expanded, palm rather 
narrowly and evenly rounding, finely serrate throughout and denned by two 
stout spmes, dactyl slightly overlapping palm and bearing a tooth and fine 
serrations on inner margin Gnathopod 2, dactyl bearing two teeth on inner 
margin Peraeopod 5, sixth joint equal in length to second Pleon segments 
4 to 6 coalesced and slightly arched from side to side and not bounded later¬ 
ally by a raised ndge Telson a bttle broader than long with apex evenly 
rounding 

Length —Male, about 3 mm 

One speoimen, the type, taken from holdfast of water-logged kelp dredged 
in 48 fathoms, in Monterey Bay, California, by the Pacific Biological 
Laboratories Cat No 66880 U8NM 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

PHILOSOPHICAL SOCIETY 
1063rd meeting 

The 1063rd meeting was held in the Cosmos Club Auditorium, January 
20th, 1934, President Dryden presiding 
Program H C Dickinson The mechanism of material prosperity — 
Leas than a century ago a British scientist, James Prescott Joule, wrote a 
paper in which he stated clearly for the first tune the fact that neat and 
work are equivalent to each other, thus establishing what is known as the 
first law of thermodynamics 

Joule was not the sole discoverer of this "law” but rather was the first one 
to establish it accurately among many scientists who were approaching the 
same solution from various points of view 
About 60 years ago another scientist, J Willard Gibbs, professor at Yale 
University, was the first to formulate accurately the second law of thermo¬ 
dynamics Gibb’s work was translated mto German and not until 16 yean 
later did Americans know its worth after German scientists had appreciated 
what it meant in the field of scienoe 

Thus was laid the foundation for the modern scienoe of thermodynamics 
which is the foundation of the world's present growth m the production of 
power with all that this means m comfort and plenty 
Thermodynamics is a statistical science ana men have long known that 
its banc laws must apply in other fields National or world economics pre¬ 
sents statistical problems which are in some ways similar to those of thermo- 
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dynamics However, few economists are familiar with the natural sciences, 
and few physicists and engineers have been interested in economics, so 
there has been heretofore little chance of bridging the gap between the two 
sciences 

In the last few years, however, the economic convulsion of the world has 
turned the attention of many students of the natural sciences to economic 
questions Thus, as 100 years ago, so now is there a wave of thought focused, 
this time not on heat and work but on work and money Out of this thought 
there has emerged a new science to which we have given the name of econo¬ 
dynamics, a study of the basic laws of economics or, more specifically, of the 
relationship between work and money 
Some of the simdanties between the science of thermodynamics and the 
newer one of econodynamics are striking One starts out in each case with 
“conservation 99 Conservation of matter and of energy are well known laws 
of nature “Conservation of money” parallels them 
The last is, however, more complex, matter and energy are fixed by nature, 
money by men But it turns out that man must fix money so that the law of 
conservation holds, or else the money is no longer good money 
Similar comparisons hold for the first and second laws of thermodynamics 
The second law of econodynamics states that m any economic system (na¬ 
tion or world) m which men are free to spend their money, it is impossible 
continuously to maintain any price above the normal competitive level 
without supplying money or work from outside the system 
The “law of supply and demand” defines what may be termed an econo¬ 
dynamic potential, showing in which direction price will move when either 
or both are changed 

To illustrate some of the subject matter of econodynamics, there has been 
designed and constructed a mechanical model known as an economosirator 
It was devised purely as a means of visualizing the ideas of scientists, en¬ 
gineers, and others who have apphed this new type of scientific analysis to 
economic problems during the past several years It has proved illuminating, 
even to those who are familiar with the entire process 
The whole economic problem can be summed up in a few words There are 
three essentials in the problem hke pressure, volume and temperature for a 
gas, or current, voltage and resistance for electricity These are payrolls, 
capital , and debts There is a certain optimum relationship between them 
which yields a maximum net national income and no one of them can be in¬ 
creased beyond this point without decreasing the net income and shortly 
decreasing all three elements as the entire system starts downhill 
Almost the only new element in the analysis is the fact, seemingly shown 
now for the first time, that this optimum relationship is unstable When the 
system starts out of balance the result is to increase this unbalance The 
system, as it ib depicted by the economonstrator, is such that a small sur¬ 
plus of savings must always go mto capital and debts or else prosperity will 
decline through depletion of capital If this surplus is allowed to continue, 
however, the system will be unbalanced m the other direction and prosperity 
will decline through an overburden of interest on debts 
In the ordinary case of business cycles this unbalance goes only about so 
far and corrective forces bring it back through the wiping out of the surplus 
savingB which have gone into capital and debts However, if the corrective 
forces whioh are mainly failures, defaults and foreclosures, do not go far 
enough, then the main instability of the system becomes apparent and the 
whole gradually collapses Once these factors are recognised, business cycles 
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and national declines oan be put under control by simple processes which 
have been worked out in some detail 
If both short cycles and economic declines were prevented, it may be seen 
that nearly all the senous faults of the capitalistic system would vanish The 
mam cause of international friction and war would disappear in the same 
way, as would unemployment and poverty, except that no one can ever ex¬ 
pect to have more than he can produce unless some one else gives it to him 
(Author’a abstract ) 

The following informal communication was presented 
F G Brickwkdde The vapor pressure of a sample of nearly pure molecu¬ 
lar deuterium m its solid and liquid states was compared with the vapor 
pressure of ordinary hydrogen The following table is a brief of the results 


T 

20 38°K 
18 0 
14 0 


The Vapor Pressures of 


Ordinary 

Deu¬ 


Hydrogen 

terium 


70 0 cm of Hg 

20 

Boiling Point of Ordinary Hydrogen 

42 9 

12 

Triple Point of Deuterium 

5 4 

0 5 

Tnple Point of Ordinary Hydrogen 


(Author’8 abstract) 


1064th meeting 


The 1064th meeting was held in the Cosmos Club Auditorium, Saturday, 
February 3rd, 1034, President Dryden presiding 
Program P R Hey l The composition of harmonic motions —All cases of 
composition of harmonic motions may be divided into two classes on the basis 
of energy considerations, designated respectively as conservative and non¬ 
conservative 

To the first class belong sound and light waves, to the second, alternating 
electno currents and tidal phenomena In the conservative class the energy 
of the resultant must be equal to the sum of the energies of the constituents, 
in the non-conservative class this is not the case 
The conservative class may again be divided into two groups In the first 
group the component running waves move in opposite directions, in the 
second, they move in the same direction 
The principle of superposition of amplitudes, applied to the case of op¬ 
positely running waves, gives results consistent with the principle of the 
conservation of energy, but applied to the case of similarly running waves 
gives rise to a contradiction In such cases composition must take place 
by addition, not of amplitudes, but of energies (Author’s abstract) 
Discussed by Messrs Dryden, Gish, Tuckerman, Curtis, Humphreys, 
Dickinson, and Hawkesworth 

H A Marmer Tides that follow the sun —At most places the tide follows 
the moon in coming later each day by about fifty minutes on the average 
On the basis of gravitation, this finds explanation m the fact that the tide- 
producing power of a heavenly body vanes directly as its mass and inversely 
as the cube of its distance from the earth Hence the moon plays the leading 
role in bringing about the tide 

There are some places, however, at which the tide appears to follow the 
sun rather than tne moon Tahiti in the Society Islands and Tuesday 
Island m Torres Strait are examples At these places high and low water 
do not come later each day by fifty minutes on the average, instead, the 
tide comes at about the same time day after day Such tides are therefore 
primarily solar tides 
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The existence of solar tides is explained m entirely different wayB by each 
of the two theories that have been proposed for the mechanism of the tides 
on our earth The progressive-wave theory—the older—regards the tides of 
the open ooean as progressive waves which are derived from the primary 
tide waves of the Southern Ocean Solar tides according to this theory occur 
at places where two progressive waves meet under the condition that they 
have approximately equal ranges, but differ six hours in time Under such 
conditions the lunar high water of one wave is neutralized by the lunar low 
water of the other, and thus permits the solar constituent to become the 
predominant constituent Tides at such places therefore present the features 
of solar tides 

The more recent theory of the tide, known as the stationary-wave theory, 
conceives the response of the ocean waters to the tido-producing forces to 
consist of stationary-wa\es, rather than progressive waves According to 
this theory the dominant tides of the wo rid arise from stationary-wave oscil¬ 
lations which arc set up and maintained in various portions of the oceans by 
the penodic tide-producing forces of sun and moon And since the penods of 
these forces differ, different portions of the oceans will respond in different 
ways, on account of resonance In other words the axis of oscillation of an 
oceanic system responding to the solar forces will not necessarily coincide 
with the axis of a lunar oscillating system 

On this latter theory, therefore, solar tides m the open sea are explained 
as occurring in regions which he near the axis of a lunar oscillating system, 
but at some distance from the axis of a solar oscillating system The rise and 
fall of the lunar constituent at such places is small, and this gives the solar 
constituent the opportunity to become the dominant constituent of the tide 
(Author 9 s abstrart ) 

Discussed by Messrs Lip* rock, Tuckerman, IIawke sworth, Bittinger, 
Hulburt, Humphreys, McNish, and Heyl 

1065th meeting 

The 1065th meeting was held m the Cosmos Club Auditorium, Saturday, 
February 17th, 1934, President Dryden presiding. 

Program R J Seegar The physical nature of the chemical bond —The 
speaker reviewed the historical development of our ideas concerning the 
nature of the covalent chemical bond and presented the mathematical 
theory of the Quantum Mechanics used in the calculations of the energy of 
two atoms held together by such a bond (Secretary 9 8 abstract ) 

Discussed by Messrs Dev den, Hawkebworth, Gibson, Maxwell, 
Humphreys, Tuckerman, and Hafstad 

1066 th meeting 

The 1066th meeting was held jointly with the Washington Academy of 
Sciences, m the Cosmos Club Auditorium, Saturday, March the 3rd, 1934 
L B Tuckerman, president of the Academy presided 

The program consisted of an address entitled Remarks on catalysts by 
Jamte Franck, formerly director of the Second Physical Institute at the 
University of Gfittingen 

The abstract of this address will be published in the Proceedings or the 
Academy 

Discussed by Messrs Mohleh, Wulf, Humphreys, Tuckerman, L H 
Adams, and R E Gibson 
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1067th meeting 

The 1067th meeting was held m the Cosmos Club Auditorium, Saturday, 
March 17th, 1934, President Dbyden presiding 

The program consisted of an address by J H Taylob The process of 
generalization in mathematics as exhibited in the development of the Frenet 
formulae —Beginning with elementary considerations of the representation 
of points and directions in a three dimensional space, transformations of 
coordinate systems and the correspondence of points and directions were dis¬ 
cussed, and the Frenet Formulae then developed The three dimensional 
case was generalized, and the same procedure earned through for an n- 
dimensional space representing n-vanable quantities or properties, and the 
more general, Frenet formulae for an n-dimensional space were denved 
(i Secretary's abstract ) 

Discussed by Messrs Dbyden, Hawkesworth, Dantzig, Tucklrman, 
Munk, Hoppman, Humphreys, Seeoar, Blake, Gibbon, and Searlbs 

1068th meeting 

The 1068th meeting was held in the auditorium of the Cosmos Club, 
March 31,1934, President Dryden presiding 

The program consisted of the fourth Joseph Henry Lecture This was 
given by Professor Oswald Veblln of Princeton University, on the subject 
of Spinors 

This lecture has been published in full in this Journal 21 281 1934 

Discussed by Messrs Hawkeswobth, Tuckxrman, Dantzig, Adams, 
Seegar, Briggs, and Gish 

1069th meeting 

The 1069th meeting was held in the Cosmos Club Auditorium, April 14, 
1934, President Dbyden presiding 

Pi ogram J W McBurney The indentation of aiphalt tile —A formula 
was presented for relating the depth of indentation to the time during which 
a loaded sphere acts upon such a plastic body as an asphalt tile Data were 

C ented showing the effect of varying the diameter of the sphere and the 
A portable instrument for mdentation testing was described The use 
of these test methods in technical specifications for asphalt tile was discussed 
( Author’s abstract) 

Discussed by Messrs Dbyden, Briggs, Ledig, and Gish 
W G Brombachlr Altitude in airplane and balloon flight —In making 
an international record for altitude in airplane and balloon flights the 
lowest pressure attained is measured and not the altitude This pressure is 
probably the best simple measure of the performance of the airplane in view 
of the fact that the air temperature vanes but little at the altitudes now 
necessary to break the unlimited record for altitude The lowest pressure is 
converted to altitude by means of the altitude-pressure relation of the 
F A I standard atmosphere which has been adopted internationally for 
such use 

A barograph is used to secure a record of air pressure against time It is 
mounted m the aircraft from an elastic suspension The trace is made by a 
stylus operating on a smoked chart of paper or aluminum sheet Many baro¬ 
graphs contain an element for reoordmg the instrument temperature 
In this country the barograph is tested at the Bureau of Standards The 
test consists essentially in subjecting the barograph to a flight history test, 
during which the conditions or the flight as to instrument temperature and 
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air pressure are reproduced The lowest indicated pressure is measured by 
a mercurial barometer of the altitude type 

Details of record breaking flights are given m the following tables 

AIRPLANE FLIGHTS TO HIGHEST ALTITUDE 


PILOT COUNTRY 

DATE 

LOWEST 

PRESSURE 

CORRESPOND¬ 
ING 1A1 




ALTITUDE 




mm Hg 

Feet 

J A Macready 

u s 

Bept 28, 1021 

178 

34563 

S Lccoin to 

France 

Oct 30, 1023 

161 5 

36555 

J A Macready 

U S 

Jan 29, 1926 

146 

38704 

C C Champion 
St C Street t and 

U 8 

July 25, 1927 

147 5 

38491 

A W Stevens 

U S 

Oct 10, 1928 

152 

37854' 

A Soucek 

U S 

May 8, 1929 

143 

39140 

W Neuenhofen 

Germany 

May 25, 1929 

120 

41794 

A Soueek 

U B 

June 4, 1930 

118 

43166 

C F Unwins 

England 

Bept 16, 1932 

113 5 

43970 

G Lcmoine 

France 

Sept 28, 1933 

109 

44822 


1 By baiometnc fotmula from preesuie md tempeiature obseivations 3000b feet 
By camera method 10250 feet 

SEAPLANE FLIGHTS TO HIGHEST ALTITUDE 





LOWES r 

PRJi SbllRF 

CORRESPOND¬ 

PILOT 

COUNTRY 

DATI 

ING FAI 

ALIITUDE 




mm Hg 

Feet 

8 Lecointe 

France 

March 11,1924 

225 

29462 

V Demougeot 

France 

March 28,1927 

216 

30479 

C C Champion 

U S 

July 4,1927 

151 

37995 

A Soucek 

u s 

June 4,1929 

147 

38560 

BALLOON FLIGHT’S TO HIGHEST ALTITUDE 



(open gondola) 

LOWES r 

PRESSURE 

CORRESPOND¬ 

PILOTS 

COUNTR1 

DATE 

ING PAI 

ALTITUDE 




mm Hg 

Feet 

Sunng and Ber- 

Germany 

July 31,1901 

170 5(7) 

35424 

son 




(10800 m) 

H C Gray 

U S 

March 9,1927 

235 

28510 

H C Gray 

u s 

May 4,1927 

122 

42470 1 

H C Gray 

u s 

Nov 4,1927 

122 

42470* 


1 Not recognised as a record because Gapt Gray jumped from balloon before 


• Not recognised as a record Gapt Gray was found dead in the gondola and it was 
therefore presumed that he did not navigate the balloon to a landing 
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STRATOSPHERE BALLOON FLIGHTS 


PILOTS 

Piccard and 

COUNTRY 

DATE 

VOLUME 

OF 

BALLOON 

Cu ft 

LOWEST 

PRESSURE 

mm Hg 

CORRE¬ 
SPONDING 
FAT ALTI¬ 
TUDE 

Feet 

Kipfer 
Piccard and 

Belgium 

May 27,1931 

141,000 

78 

61775 

Oosyns 
Prokovieff, 
Birnbaum 
and God- 

Belgium 

Aug 18,1932 

600,000 

73 

53153 

ounoff 
Settle and 

RuSSld 

Sept 30,1933 

860,000 

49-60 

62300(7) 

Fordney 

Fedosscnko, 

Vasenko, 

U S 

Nov 20,1933 

600,000 

49 5 

61237 

Usiskin 

Russia 

Jan 30,1934 

882,850 

— 

72178(0 


(Author's abstract ) 

Dweuhsed by Messrs Din dln, Stimson, Diokinbon, Hawkeswomh, 
and Lediu 

I070ih melting 

The 1070th meeting wis held in the Cosmos Club Auditorium, V.iy 12, 
1934, President Dhvdfn presiding 

The program for the evening consisted of an address, The thundentorm 
and ith flcitncnl effects, by B F J Schonland of the Do Beers Institute of 
Physics and Mathematics, University of Cape Town, South Africa 

Little progress has liecn made in the study of thunderstorm electricity 
until it was placed on a quantitatn c basis by Prof C T R Wilson and his 
school m 1919 The recent measurements of the electric moment of light* 
ning discharges give average values of alxiut 80 coulomb-kilometers for this 
quantity It follows that the charge destroyed by a flash is of the order of 
20 coulombs It can then be deduced without ambiguity that the potential 
difference developed by the average thundercloud is some billions of volts 
and that the contmuous rate of generation of electrical energy is about 
3 X10* kilowatts Approximately half of this is spent in the form of lightning, 
the lemainder being devoted to the supply of dissipation or leakage currents 
above and below the cloud These currents arc of considerable importance 
in that they appear to feed a positive charge from earth to upper atmosphere 
and thuB to provide a satisfactory mechanism for the maintenance of the 
permanent electric held which prevails all over the earth in fine weather 

In the discussion of the genesis of those currents —point discharge from 
the earth and cumulative ionization in the upper air—certain interesting 
deductions emerge Thus the space charge above the earth makes it difficult 
for the field at the earth’s surface to reach values required for the initiation 
of a lightning discharge Again the thunderstorm should, as Prof Wilson 
has pointed out, be capable of producing considerable additional ionisation 
in the Kennelly-Heavunde layer Experimental evidence on these questions 
supports the deductions made The thunderstorm origin of most atmospherics 
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and the application of this knowledge were briefly dealt with, together 
with the experimental evidence for the production by thunderclouds of an 
upward-moving spray of penetrating electrons 
The preliminaries to the lightning discharge have recently been studied 
photographically by a Committee of the South African Institute of Elec¬ 
trical Engineers The discharges examined ha\e so fai all been from a 
negative cloud pole to the ground, the most frequent ease They reveal the 
presence of downward electron moving avalanches and will, it is hoped, 
enable the mode of progression of such avalanches to be studied in detail 
on a large scale (Authoi \ ubstuut ) 

Discussed by Mossrs Gish, Mohler, Hilruee, White, Humphreys, 
Gibbon, Tuckerman, and Bkickweude 

F G Brk kwedde, Recording Secretary 


SCIENTIFIC NOTES VND NEWS 
Piepared by Snence Snmrt 
Notls 

National Bureau of Standaidt> —Dr I^man T Briggs, Director of the 
National Bureau of Standards, left Washington on July 6 for the balloon 
camp near Rapid City, South Dikota, to witnebb the stratosphere flight 
under the auspices of the National Geographic Society and the U S Army 
Air Corps Dr Briggs is chairman of the Advisory Committee for the 
Flight, appointed by President Grosvenoh of the National Geographic 
Society He has given a great deal of time to the plans for the flight, partio 
ularly in connection with the scientific instruments carried 

Dr II T McNicholas has returned to his former work m the organic 
and fibrous materials division on X-ray investigations of the stiucture of 
fibers from farm waste 

Dr J II Dellingvr, chief of the radio section, has enlisted the coopera¬ 
tion of owners of short-wave radio sets, in a world-wide investigation to 
discover the origin of long-delay radio echoes Two high-power high-fre¬ 
quency stations are transmitting special signals to facilitate observations 
They arc GSB, Daventry, England, and HBL, the League of Nations star 
tion in Geneva, Switzerland GSB transmits a 1,000-cycle note on a fre¬ 
quency of 9510 kilocycles each Sunday, Tuesday and Thursday, from 3 25 
to 3 55 a M , Eastern Standard Time and HBL t ransmits on 6075 kilocycles 
each Sunday, Wednesday and Friday from 6 00 to 6 30 a m EST The 
familiar round-the-world echo occurs one-seventh of a second after the 
original signal, the time required for the wireless wave to circle the earth 
The long-delay echoes being studied may occur as much as three seconds 
after the primary signal 

An investigation of the paper used for Braille books for the blind has 
resulted in the discovery that use of paper with a maximum tensile strength 
produces Braille dots that stand up during a long life and do not crack and 
irritate sensitive finger tips of blind readers 

Bureau of Biological Survey —Changes in the Wildlife Bureau, including 
the consolidation of the Divisions of Game and Bird Conservation and 
Predatory Animal and Rodent Control, and establishment of a Migratory 
Waterfowl Division and Public Relations Unit, have been announced 
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Public Health Service —Headed by Dr Jambs P Leake, veteran of the 
Service, a party of investigators including Drs E T Cedbr, A G Gilliam 
and W P Dbarino has left for California to lend their aid in the great 
battle against infantile paralysis being waged in that state 

For over a year Dr W T Harrison of the U S Public Health Service 
has been working on a vaccine to give protection against infantile paralysis 
He has already had "encouraging” results in protecting monkeys with the 
vaccine, but he is not yet ready to try it on humans The vaccine is made 
by a special technic which officials of the U S Public Health Service are not 
willing to report at present 

Weather Bureau —Beginning in July, the U S Weather Bureau will make 
routine weather observations by airplane on a much larger scale than here¬ 
tofore practiced From twenty different airports, pilots will make observa¬ 
tion flights to high altitudes, carrying a meteorograph which automatically 
records humidity, temperature, and pressure 

Nlws Brilfs 

Giant map-making camera —The world's largest camera, 31 feet long 
and weighing fourteen tons, has just been placed in operation reproducing 
nautical charts and airway maps So precise is the work of this huge camera, 
which resembles a railway trestle in structure, that cork pads and other 
vibration-damping provisions must be used to eliminate the slightest build¬ 
ing tremors, although it has been installed directly on the foundations of the 
new Department of Commerce building 

(’apt R S Paiton, director of the US Coast and Geodetic Survey, 
states that this gigantic instrument will make it possible to photograph a 
complete chart on one negative, with a probable error of not more than two- 
thousandths of an inch Two years were devoted to its design, construction 
and adjustment, at a total cost of over 815,000 

In order to obtain the greatest accuracy possible, every available source 
of information was consulted from the designs of commercial copying 
cameras to reports of technical experts at the National Bureau of Standards 
The preliminary designs were prepared at the Sight Shop of the Naval Gun 
Factory 

Shrink fiti mth "dry tee ”—Solid carbon dioxide, popularly named 
"dry ice,” may, at its temperature of —112 degrees Fahrenheit compete 
with heat in securing shrink fits for machine parts W H Swangbr of the 
National Bureau of Standards, reports that machine shop practice may come 
to accept the new method of applying low temperature uistead of neat in 
shrinking metals When it is necessary to secure a metal band to a shaft, 
the usual practice is to heat the band Expansion allowB it to be slipped 
into place, and as it cools it contracts to a tight fit However, by "rang- 
crating” the inside part, or shaft, it can be shrunk matenally The band is 
slipped on and when the shaft warms to room temperature it expands again 
to normal Bize, and a tighter fit is secured 

Personal Items 

Dr David White, eminent scientist of the U S Geological Survey, was 
awarded the Boverton Redwood medal by the Institution of Petroleum 
Technologists m London This is the first time that the medal, highest award 
of the Institution, has been given to an American and only the second tune 
it has gone to a scientist outside the British Empire 
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PHARMACOLOGY —Remedies for cyanide poisoning in sheep and 
cattle 1 A B Clawson, 11 Bunyea, and James F Couch, 
Bureau of Animal Industry 

The treatment of eyamde or prussic acid poisoning is an important 
problem to the veterinarian Many cases of poisoning occur each 
year as a result of livestock feeding on cyanogenetic plants such as 
wild cherry, sorghum, arrow grass, and the like Those plants that 
are capable of developing dangerous quantities of hydrocyanic acid 
under favorable circumstances are widely distributed and the problem 
of treating cyanide poisoning is not confined to a few localities, but 
is a matter of national interest 

Recent reports of the beneficial results following the use of new 
remedies in cases of this kind have provoked considerable interest 
as to their applicability to treatment undei practical conditions As 
most of the information available with respect to these remedies has 
been obtained from experiments on laboratory animals it was con¬ 
sidered desirable to secure data concermng their effectiveness with 
larger animals This paper reports the results obtained in the first 
two senes of expenments m which sheep and bovmes were the species 
used 

The experimental animals used had been kept under observation at 
the Experiment Station of the Bureau of Animal Industry, Bethesda, 
Md, for a sufficient penod to establish knowledge of their healthy 
condition. Some of the animals had been used previously m other 
experiments, but at the time of these studies were normal Except 
No 1299, all of the sheep had been used in either anthrax or black¬ 
leg immunity tests and certain of the cows had been the objects of 
mastitis studies. 

The remedies used had previously been the subject of studies by 
other workers in this field Lang (8) m 1895 studied the antidotal 
> Received Miy 8, 1934 
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action of sodium thiosulphate and other sulphur compounds in dogs 
and rabbits and found the first-named salt the most effective His 
results showed that there is a great variation in effectiveness when the 
method of administration of the poison and antidote are varied 
Hug (5), Turner and Hulpieu (11), and Forst (4) reported antidotal 
properties in sodium thiosulphate, but Hug considered it less effective 
than either methylene blue or sodium nitrite The sodium thiosul¬ 
phate used in our experiments was analytical reagent grade and was 
tested for identity and purity 

Methylene blue was found to be an antagonist of hydrocyanic acid 
in white mice by Sahlin (9) in 1926 Confirmation was obtained m the 
work of Eddy (3) on dogs and there has since been a large number of 
reports on the remedial value of that substance Trautman (10) as a 
result of an extensive study of methylene blue as an antidote to 
gaseous hydrocyanic acid poisoning in mice, guinea pigs, and rabbits 
reports "The average of results indicated no advantage in favor of 
the treated animals ” Hug (5, p 519) found methylene blue less 
effective than sodium nitrite The methylene blue used in our experi¬ 
ments was the medicinal grade tested for identity and punty 

Sodium nitrite was proposed by Hug (5, p 89) m 1932, who found 
it superior to methylene blue and sodium thiosulphate in dogs and 
rabbits This salt has been used with considerable success in experi¬ 
mental cyanide poisoning of sheep and cattle by Fitch and his co¬ 
workers (personal communication) in Minnesota Hug and Wendel 
(12) independently conclude that the mode of action of sodium nitrite 
is to < onvert part of the hemoglobin of the blood into methemoglobm, 
which then combines with the cyanide and forms a relatively non¬ 
toxic compound In support of this hypothesis both investigators 
have demonstrated that methemoglobm itself acts as an antidote m 
cyanide poisoning The sodium nitrite used in our study was of 
analytical reagent grade tested for identity and punty The solutions 
used were freshly prepared for each experiment 

Sodium tetrathionate was found by C his tom and Foresti (1) to 
protect against doses of potassium cyanide not much in excess of the 
m 1 d. Draize (2) found it more effective than methylene blue The 
sample used by us was prepared according to the method of Klo- 
bukoff (7) 

The use of a combination of sodium thiosulphate and sodium 
nitrite was suggested by the knowledge that these substances are 
thought to counteract the poisonous effects of cyanides in different 
ways, the mtnte through methemoglobin formation and the thio- 



BEPTElfBEH 15, 1034 CLAWSON, BUNYEA, COUCH CYANIDE POISONING 371 


sulphate by converting the cyanide into thiocyanate Since the 
quantity of hemoglobin that can safely be converted into methemo- 
globin for antidotal purposes is strictly limited by the minimal quan¬ 
tity of hemoglobin that is necessary to carry out the normal trans¬ 
portation of oxygen to the tissues, there is an upper limit to the dose 
of nitrite that can be administered with safety Sodium thiosulphate, 
which does not convert hemoglobin into methemoglobin, and which 
does not react chemically with sodium nitrite, would serve to in¬ 
crease the effectiveness of the antidote without increasing its toxicity 
After several expenments had been made on bo vines and had demon¬ 
strated the superiority of the combination of remedies a paper by 
Hug (6, p 711) was received in which, working with rabbits and dogs, 
he clearly demonstrated the effectiveness of the combination 1 

For the purposes of the expenments reported in this paper the 
cyamde was given in the form of a freshly prepared solution of 
potassium cyanide The specimen of salt used was of analytical re¬ 
agent quality and analysis showed it to contain 98 12 per cent KCN 
The cyamde was given by drench and the remedies given by intra¬ 
venous or intraperitoneal injection extept in two instances 

SYMPTOMS OF POTASSIUM CYANIDE POISONING 

The symptoms of hydrocyanic acid poisoning have been described 
in various publications dealing with poisons, materia medica, and 
other subjects The series of experiments earned out by the writers 
has furnished some detailed information regarding the sequence of 
the different symptoms, which it seems advisable to point out 

It is well known that an appreciable time elapses between the 
giving of potassium cyanide and the appearance of perceptible symp¬ 
toms In the cases which form the basis for this paper, this time did 
not differ particularly with the two classes of animals For the cattle, 
the time varied from 0 5 minute to 2 5 minutes, and averaged 1 1 
minutes. The longest time was for an animal given a small dose and 
which was given the material in the shortest time With the sheep 
the time varied between 0 5 minute and 2 minutes, and averaged 1 5 
minutes 

In the different experiments, from 0 5 minute to 2 minutes were 
required to give the drench The elapsed time between giving of the 

1 Since this paper was prepared a report by Chen, Rose, and Clowes (Proo 
Soo Exp Biol Med 31 250 1933) has been received in which these authors show 
that the combination is very effective against potassium cyanide poisoning in dogs 
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potassium cyanide and the appearance of symptoms was taken from 
the completion of the drenching 

In practically all cases the firet indication of symptoms was an 
acceleration in rate and an increase in the depth of the respiration In 
some instances, at the same time the animal appeared to be anxious 
as though apprehensive that something was not quite nght 

In very mild cases, even when nothing was given to counteract the 
poison, the effect disappeared within a few minutes Three poisoned 
cattle appeared to have entirely recovered within seven minutes after 
the cyanide was given In two cases, a somewhat accelerated and 
unusually deep respiration and a somewhat increased pulse rate were 
all that were abnormal The third cow, in addition, became very 
nervous, hypersensitive to movements, sounds, or other stimuli, and 
her pupils were considerably dilated She also showed a slight leg 
weakness and appeared to be frightened Two sheep, given small 
doses, apparently weie entirely recovered in thiee and five minutes, 
respectively, after being given the cyanide In the latter case, the 
pulse became very fast and there was slight spasmodic jerking of the 
muscles of the shoulders The doses of hydrocyanic acid given these 
animals varied from 0 441 to 1 102 milligrams per kilogram of body 
weight The smaller dose caused only a slight increase in the pulse 
rate of a cow 

When more seriously poisoned the rate and depth of the respiration 
rapidly increased and frequently culminated m spasms and dysp¬ 
noea In one cow, spasms developed in nine minutes In the other 
t attle spasms developed in five of the eleven cases and appeared in 
from 1 5 to 5 minutes, or an average of three minutes after the cya¬ 
nide was given With the exception of one case in which the notes are 
not definite, all the cases which did not have spasms were either light 
cases and recovered, or were given remedial treatment In the one 
untreated fatal cattle case in which spasms developed, the spasms 
occurred at intervals for eleven minutes 

In the sheep, spasms of greater or less intensity developed in 22 
of the 37 cases of poisoning. They occurred m from 1 to 14 minutes 
after the cyanide was given, or in an average time of 4} minutes In 
some instances the duration was very short, consisting of a few spas¬ 
modic contractions. In some, they lasted for 7 to 9 minutes, while one 
animal had spasms which occurred at intervals for 51 minutes Aside 
from two cases of the kind, the average duration was approximately 
2} minutes 
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The spasms varied considerably, some consisting of more or less 
violent kicking, and some opisthotonos, while in other cases there were 
violent tetanic contractions of the legs and body muscles, these 
usually being accompanied with jerky movements of the eye balls or 
rolling of the eye ball downward At this stage, m the cattle cases, the 
jugulai vein was very prominent and evidently engorged with blood 
This, together with the blanching of the teats, would appear to in¬ 
dicate a contraction of the peripheral capillaucs During this period 
the venous blood was a bright red in color 

At approximately the same time that spasms developed, the res¬ 
piration became labored or dyspnoeic and much slower than during 
the period of stimulation As experimental treatments were given 
many of the poisoned animals duung the penod of spasms or very 
shortly theieafter, these animals can not be used in considering the 
progressive changes that oceuned after that time Only one untreated 
cow showed evidence of dyspnoea This lasted foi 43 minutes, or up 
to about two minutes before the animal died 

In six sheep which recoveied, the period of dyspnoea lasted for 
from one to three minutes following which the respiration became 
easier and the animal gradually improved In eight fatal cases, the 
dyspnoea lasted for fiom 11 to 38 minutes, oi an average of 17 min¬ 
utes In other words, when dyspnoea continued foi moic than thiee 
minutes, the animals usually died One sheep was an exception 
On two occasions, this animal had several lepcated periods of weak¬ 
ness, spasmodic muscular jerking, trembling and mild dyspnoea 
These occurred during periods of 1 hour and 20 minutes on the first 
occasion and 1 hour on the second The sheep recovered from both 
cases of poisoning 

During the period of dyspnoea the respiration varied gieatly in 
rate At times, it resembled panting, and at othci times it was very 
deep, irregular and the expiration very much forced, while in other 
cases the animals were gasping for breath In some cases it was more 
or less intermittent, being held for several seconds at a time In mild 
cases the panting oi labored respiration became less and less pro¬ 
nounced and then the animals passed into a recovery period In fatal 
cases, it grew less deep and the periods between respiratory move¬ 
ments usually increased in length until the breathing ceased alto¬ 
gether. During this period the membranes were usually more or less 
cyanotic and the blood as seen in the eye veins, dark in color 

The period of dyspnoea was practically coincident with a severe 
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weakness and depression, the animal being stretched out on one 
side The eye reflex when noted was apparently normal and the 
animal usually kicked occasionally, or there was some trembling of 
the surface muscles Considerable blood and watery liquid came from 
the nostrils and mouth of two of the cattle during this period Both 
animals died 

The period of recovery m the two cattle given light doses was 
very short Within 7 minutes in one case, and 10 minutes in another, 
after the cyamde was given, the animals appeared to have entirely 
recovered Both weie mild cases of poisoning Some of the poisoned 
sheep recovered within a few minutCH, while others were ill from 30 
minutes to a few hours, depending on the seventy of the poisoning 
Foi all the sheep that recovered without the use of remedial treat¬ 
ment, the period of illness varied from foul minutes to something 
more than 2} hours The exact duration in the longer cases is not defi¬ 
nitely known In one fatal cattle case which did not receive any reme¬ 
dial measure, the animal was sick for 42 minutes The sheep died after 
from 11 to 5.5 minutes of illness, the average time for the cases in 
which the notes are definite being 33 minutes 

LESIONS IN THE CATTLE 

Autopsies were made on four of the five cattle that were fatally 
poisoned None of the sheep were autopsied In all the cattle the blood 
and the muscle tissues were very dark red in color On being allowed 
to stand exposed to the air the blood, especially, soon became a 
bright red and resembled arterial blood The lungs of one of the 
animals, No 1267, were very severely congested and edematous A 
considerably quantity of bloody and frothy liquid flowed from the 
mouth of this animal while it was in the latter stages of its illness This 
apparently came from the lungs The lungs of two of the other 
animals, Nos 1264 and 1266, contained somewhat more blood than 
is usually present in normal cattle This was not sufficient to call con¬ 
gestion however. Some bloody liquid flowed from the mouth of one 
of these animals, No 1264, just before death In the trachea of No 
1265, between the longitudinal folds of the mucosa, there were prom¬ 
inent hemorrhages which extended a short distance into the bronchial 
tubes Petechiae were similarly present in the tracheal mucosa of No 
1267 This was the animal with the severely congested lungs Aside 
from a few petechiae on the surface of the ventricles of No 1264 and 
a slightly congested mucosa of the 4th stomach of No 1267, the other 
tissues appeared to be normal 
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TABLE 1 —Dobbs, Calculated as Htdroctanic Acid, Givbn to Sheep and thb 
Errscra Pboducbd when no Remedies were Used 
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TOXIC AND LETHAL DOSES OF HYDROCYANIC ACID FOR SHEEP 

AND CATTLE 

In order to establish a basis on which to judge of the efficacy of 
remedial measures, various quantities of potassium cyanide were 
given and the subsequent effects allowed to take their natural course 
unmodified by remedies of any kind The doses which were figured 
as mi 111 grama of HCN per kilogram of the animal’s body weight varied 
from 0 882 milligram to 4 41 milligrams per kilogram The various 
doses as given to sheep are shown in Table 1, and those to cattle in 
Table 2 As shown m the tables the cases of poisoning were grouped 
into classes on the basis of the severity of the illness The degree of 
illness is indicated by the terms “symptoms,” “sick,” “very sick,” 
and “death ” Among those classed as showing “symptoms” were in¬ 
cluded cases in which the respiration was distinctly stimulated and 
in which evidence of uneasiness or weakness developed. These ani¬ 
mals were able to remain on their feet The “sick” animals developed 
marked dyspnoea, and m some cases opisthotonos or mild spasms 
They became too weak to stand throughout the illness, but did not 
he stretched out on their sides Those animals which went into a coma, 
developed pronounced spasms, or were lying stretched out on one 
side in a more or less comatose condition for some minutes are classed 
as “very sick.” 

The various doses given to sheep and the severity of illness of each 
case arc shown in Table 1 

The results establish, fairly closely, the minimum toxic and lethal 
doses for sheep, when the cyanide is given as a drench and under the 
conditions accompanying these experiments As symptoms were 
produced by 0 992 milligram per kilogram of animal weight calcu¬ 
lated as hydrocyanic acid, and by all larger doses, and as 0 882 milli¬ 
gram was without apparent effect, 0 992 can be taken as close to the 
minimum toxic dose 

In one case, 1 764 milligrams per kilogram killed. In comparison 
the same dosage m another case produced only symptoms and in 
other cases sheep survived doses as high as 2 424 milligrams per kilo¬ 
gram The small dose of 1 764 on the basis of other results appears 
erratic and may indicate an error. Two sheep were fatally poisoned 
by 2 315 milligrams per kilogram. Although one animal survived a 
slightly larger dose, the results in general appear to indicate that this 
figure is very close to the minimum lethal dose and for the purpose 
of this paper is so considered 
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Although fewer of the experiments with cattle than with sheep 
furnish data regarding the degree of illness caused by different quanti¬ 
ties of hydrocyanic acid, they furnish some evidence regarding the 
minimum toxic and the minimum lethal doses 

The smallest quantity which produced definite symptoms was 0 882 
milligram per kilogram of animal weight Following a dose of one half 
of this quantity or 0 441 milligram the pulse was Bomewhat acceler¬ 
ated No other evidence of effect was noted and it was thought the 
pulse effect might be due in part at least to other causes As the dose 
of 0 882 milligram caused very definite symptoms, consisting of ac¬ 
celerated pulse and respiration, nervousness, trembling and slight 
weakness, it would appear that for cattle the minimum toxic dose is 
somewhat less than 0 882 milligram, but more than one half this 
quantity 

A dose of 2 315 milligrams, or the minimum lethal dose for sheep, 
killed a cow and was thought by the observers to be Bomewhat more 
than would have been necessary to produce fatal results with the 
animal used in the experiment In fact, one cow, not shown in Table 
2, was made very ill on 2 042 milligrams and it was thought she would 

TABLE 2 —Dobbs, Calculated as Htdboctanic Acid, Given ro Cvttle and the 
Severity or Illnems Produced when no Remedy war Used 
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have died had remedial measures not been taken Apparently the 
minimum letal dose then is close to the latter quantity Both the 
minimum toxic and the minimum lethal doses appear to be slightly 
less for cattle than for sheep 

REMEDIES USED AND THE RESULTS OBTAINED 

As previously stated several substances have been used by various 
investigators to counteract the effects of hydrocyanic acid on Animal* 
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thiosulphate 
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Two or more experiments were tned either singly or in combination, 
with each of the following methylene blue, sodium thiosulphate, 
sodium tetrathionate, and sodium mtnte Methylene blue was used 
with two sheep only. In each case it was given intrapentoneally 
All remedies were given to cattle intravenously The cyanide was 
administered as potassium cyanide 

It was desired to obtain information as to whether the remedies 
themselves acted by chemical transformation with the cyanide Two 
sheep were given mixtures by mouth One received a dose containing 
1 42 m 1 d of the cyanide mixed with 10 cc of 10 per cent sodium 
tetrathionate solution and the second received a dose of 1 42 m 1 d. 
of cyanide mixed with 20 cc of 10 per cent sodium nitrite solution 
In both cases the animals became sick and exhibited typical early 
symptoms of cyanide poisoning Both, however, soon showed im¬ 
provement and recovered m a short time The experiments indicated 
that the antidotal action of the remedies had taken place in the 
organism and that, therefore, the antidotal action is physiological 
Had the remedy reacted completely with the cyanide in vitro the 
sheep would not have exhibited any symptoms of poisoning 

The substances used as remedies, togcthei with the results and 
other data, are given in Table 3 In the opinion of the observers, 
several of the animals that died would probably have lecoveted if 
additional remedial measures had been used to support the experi¬ 
mental treatment 

Methylene blue 

Two sheep, each given 3 307 milligrams of hydrocyanic acid per 
kilogiam of body weight or 1 42 times the minimum lethal dose, were 
treated with intrapentoneal injection of a 1 per cent solution of 
methylene blue One given 30 cc 3 minutes after the prussic acid was 
given, and in the spasm stage of the illness, died In this case it was 
not apparent that the illness was altered by the methylene blue The 
second sheep was given 50 cc of methylene blue solution intrapen¬ 
toneally 4 5 minutes after the cyanide was administered and re¬ 
covered In these cases 50 cc of 1 per cent methylene blue given 
intrapentoneally protected against 1 42 times the lethal dose Three 
and one-half minutes after the methylene blue was given, the animal 
showed marked improvement and thirteen minutes later it got up 

Sodium tetrathionate 

Of three sheep treated with sodium tetrathionate, one recovered 
and two died The one which recovered was given a quantity of cya- 
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mde equivalent to 1 42 tunes the minimum lethal dose to which had 
been added 10 cc of a 10 per cent solution of sodium tetrathionate 
The two substances were mixed and given together as a drench The 
sheep went through the early symptoms of hydrocyanic acid poison¬ 
ing, but these did not reach the spasm stage The illness was mild 
and within 13 minutes the sheep had completely recovered 

In one case 20 cc of a 10 per cent solution of sodium tetrathionate 
given intrapentoneally failed to protect against 1 42 lethal doses of 
the cyanide and in another case 30 cc failed to protect against 1 66 
lethal doses In one of these cases 3 5 minutes and in the other 5 
minutes elapsed after the cyanide was given before the first injection 
of the remedy was administered In these cases the sodium tetrathio¬ 
nate did not appear to be very effective as a remedy Both animals 
had reached the spasm stage of illness and were probtrated when the 
tetrathionate was administered 

Sodium thiosulphate 

This was tried experimentally with one cow and three sheep 
Twenty cc of a 10 per cent solution given intravenously to a cow 6 
minutes after the cyanide was administered and 1 5 minutes after 
convulsions started protected the animal against 1 39 lethal doses 
Improvement was noted in the animal's respiration within I 5 min¬ 
utes after the thiosulphate was given One hour later the cow was 
looking bright and resting comfortably She did not get to her feet 
for some hours later 

With one sheep 10 cc and with another 20 cc of a 10 per cent solu¬ 
tion given intrapentoneally protected against 1.42 lethal doBes when 
administered 2 and 3 minutes respectively after the cyanide was 
given In a third case 20 cc of the thiosulphate protected against 
1 62 lethal doses This was given 3 minutes after the acid was given 
These three sheep were down on their sides and one of them, sheep 
1310, was having spasms at the time 

Sodium thiosulphate under the condition of the expenment pro¬ 
tected agauiBt 1 39 lethal doses of hydrocyanic acid in cattle and 
1 62 lethal doses with sheep It was, however, given dunng the early 
stages of the illness or before the evidences of respiratory paralysis be¬ 
came pronounced 

Sodium nitrite 

Another substance used experimentally as an antidote for hydro¬ 
cyanic acid poisoning was sodium nitnte This, in a 10 per cent solu- 
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tion, was used intravenously on two poisoned cattle cases and as a 
drench or intrapentoneally with six sheep 
A cow given one lethal dose of cyanide recovered when given 20 
cc of a 10 per cent solution of the nitrite In this case the nitrite was 
not given until ten minutes after the cyamde was administered or 
until the cow was down on her side and kicking spasmodically The 
following day this animal was given 1 5 lethal doses of cyanide and 
21 minutes later treated with 20 cc of 10 per cent sodium nitrite solu¬ 
tion given intravenously At the time the nitrite was given she was 
prostrate on one side, the pulse was fast and beginning to grow weaker 
than it had been No beneficial effect from the nitrite was noted She 
died very shortly after the nitrite was administered 
One sheep given as a drench 1 42 lethal doses of cyanide to which 
was added 20 cc of 10 per cent sodium nitrite developed the early 
symptoms of cyanide poisoning The sheep became weak and went 
down on its side She began to improve almost immediately and in 10 
minutes after falling and 12 minutes after being drenched she had 
apparently almost completely recovered 
Two sheep given 1 42 lethal doses of cyanide and later given mtra- 
pentoneal injection of 10 per cent sodium nitrite recovered In one 
case the nitrite was administered in two doses of 5 cc , one in 3 min¬ 
utes or just after the sheep fell, and the second in 6 minutes after the 
cyamde was administered The second sheep was treated with a single 
dose of 10 cc of the nitnte solution This was given 11 minutes after 
the sheep was drenched with cyamde, or 8 minutes after it went 
down on its side At this time the paralytic effects of the cyanide on 
the respiration were beginning to be apparent 
When given ten minutes after 1 66 lethal doses of cyamde were 
administered 10 cc. of a 10 per cent solution of sodium nitnte failed 
to save the animal. Similarly 20 cc of the nitrite failed to save two 
sheep that had been given 1 9 lethal doses each of cyamde even when 
the first half of the nitnte was administered shortly after the animal 
became ill In one case 10 cc was administered in 2 minutes and a 
second 10 cc was given to the sheep in 25 minutes In a second case 
the first 10 cc was given in 8 minutes and the second 10 cc in 0 
minutes Both sheep died 

Sodium thiosulphate and sodium nitnte combined 

As sodium thiosulphate and sodium nitnte have different actions, 
both substances were administered to five poisoned cattle In these 
cases 20 per cent solutions were used, one being administered lm- 
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mediately after the other. They were given intravenously. In two 
cattle, when these were administered within 4 and 4 5 minutes after 
the cyanide was given, the two substances protected against 1.90 and 
2 lethal doses of the cyanide In two other cases, similar doses of the 
thiosulphate and nitnte failed to protect against 3 and 4 lethal doses 
of the cyanide when 3 5 and 4 minutes respectively were allowed to 
elapse between the giving of the cyanide and the administering of the 
experimental remedy 

Similarly 10 cc of sodium nitrite and 30 cc of sodium thiosul¬ 
phate did not prevent the death of a cow that had received 2 54 lethal 
doses of cyamde 6 5 minutes previously to the administering of the 
experimental remedy In other words, by giving intravenous injec¬ 
tions of sodium thiosulphate and sodium nitnte it was found possible 
to save cows poisoned by as much as 2 lethal doses of cyanide, but 
not when 2 54 lethal doses or more had been given 

SUMMARY 

Experiments with sheep and cattle were made to determine the 
relative efficiency, under practical conditions, of four substances that 
have been suggested as remedies for cyamde poisoning The sub¬ 
stances used were methylene blue, sodium tetrathionate, sodium 
thiosulphate, sodium nitrite, and a combination of the two latter 

The animals were given drenches of potassium cyanide in water 
and the remedies were given at various times after the cyamde was 
administered Except for two sheep for which the remedy was mixed 
with the cyanide and administered as a drench, the remedies were 
injected intraperitoneally and m the cattle they were injected into 
the jugular vein All of the substances tned, offered some protection 
against the poisonous action of the cyamde. 

The minimum lethal dose of hydrocyanic acid, administered as 
potassium cyanide in a drench, was determined to be, for sheep 2 315 
mg per kilo, for cattle nearly 2 042 mg per kilo The minimum toxic 
dose was found to be, for sheep 0 992 mg per kilo, and for cattle 
somewhat less than 0.882 mg. per kilo 

In the experimental work with sheep 50 cc. of methylene blue pro¬ 
tected against 1 42 lethal doses of cyamde, although 30 co. failed to 
do so. Of the other remedies tned, sodium tetrathionate and sodium 
nitrite, each protected against 1 42 minimum lethal doses but failed 
to do so against slightly larger doses. Sodium thiosulphate protected 
against 1.62 minimum lethal doses The combination of sodium thio¬ 
sulphate and sodium nitrite was not tned with sheep 
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In the cattle expenments, sodium nitrite protected against a single 
minimum lethal dose of cyanide but failed to do so when 1.5 minimum 
lethal doses had been given Sodium thiosulphate protected against 

I 39 minimum lethal doses With cattle the best results were obtained 
with a combination of sodium nitrite and sodium thiosulphate which 
protected against 2 minimum lethal doses Methylene blue and so¬ 
dium tetrathionate were not used with poisoned cattle 

The results strongly indicate that in administering any of the sub¬ 
stances tiled as remedies it is of the utmost importance that they be 
given very promptly after symptoms of poisoning develop and before 
the period of respiratory paralysis sets in 

Aside from these remedies no other treatment was given the sick 
animals It is our opinion based on our observations of the course of 
the sickness that in several cases additional treatment such as the 
stimulation of respiration and general supportive measures would 
possibly have altered the final result of the cases It is suggested that, 
in cases of cyanide poisoning, treatment with the remedies used in 
this Btudy could well be supplemented by other measures with better 
chances of success 

Two expenments indicate that the remedial action of nitrite and 
tetrathionate is physiological rather than chemical 
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CHEMISTRY— The pigment of the India red pummelo (Citrus 
grandis Oebeek ). 1 M B Matlack, Bureau of Chemistry and 
Soils (Communicated by J A. LeClerc ) 

Through the courtesy of Dr. Walter T. Swingle of the Bureau of 
Plant Industry, the wnter obtained three fruits of the India red pum¬ 
melo from tree CPB 10058 of the Eustis Experiment Garden, Eustis, 
Florida. Smce the pink grapefruit is a close relative of this fruit it was 
thought of interest to determine the nature of the pigment Previ- 

1 Reoeived May 21, 1934 
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Fig 1 — Lrft, A Tomato lycopene, B India red pummelo lycopene Bight, 
India red pummelo lycopene crystals X180 

ously the writer had shown by microchcmical crystaihzation methods 
that the pigment of the India red pummelo and that of the pink 
grapefruit were the same, namely, lycopene 1 Microchemical evidence 
is not so positive as actual isolation, however, and since the oppor¬ 
tunity was at hand the pigment of the three fruits was isolated The 
total amount isolated was probably not much more than a milli¬ 
gram, but the material was not dryed and weighed for fear of losing it 
Although there was some pigment in the peel this was discarded, 
Bince it was desired to avoid contamination with the volatile oil Only 
the pulp and locular membranes were used The separated material, 
after being crushed in a mortar in order to break up the pulp cells, 
was treated with 95 per cent alcohol and pressed to remove the ex¬ 
cess It was then treated again with 95 per cent alcohol and dried at 
room temperature The dried material was extracted with carbon di¬ 
sulfide, the carbon disulfide evaporated almost to dryness and ab¬ 
solute ethyl alcohol added, producing a precipitate of red crystals 
These were purified by dissolving in a small amount of carbon di¬ 
sulfide and precipitating with petroleum ether Identification was 
made by comparison of the absorption spectrum* of the pigment with 
that of an authentic sample of lycopene from the tomato 
Fig 1-A shows the spectrogram of tomato lycopene and Fig. 1-B 
that of the pigment of the India red pummelo taken at liquid air 
temperature Fig 1 (right) shows a photomicrograph of lycopene 
crystals from the India red pummelo 

1 Some preliminary observations on ths coloring matter of Citrus frosts Amer Journ 
Pharm 100.243-246 1028 

1 The wnter m indebted to Dr O E Hilbert and E F Jansen of the Bureau 
of Chemistry and Boils, U S Dept of Agriculture, for the spectrograms 
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PALEONTOLOGY —Pleistocene remains found near Lake Tacangua, 
Venezuela 1 Charles T Berry (Communicated by Edw. W. 
Berry ) 

In the past few years some very interesting archaeological work has 
been done around the eastern end of Lake Tacangua, commonly 
noted on some recent maps as Lake Valencia or Lake Maracay, a part 
of which is in the State of Aragua, Venezuela Lake Tacangua ib 
situated about 25 miles inland from the northern coast of Venezuela 
at an altitude of about 1400 feet Dr Rafael Requena, who conducted 
the archaeological work, has brought to light many finds which sug¬ 
gest a lake-dwelling type of people With these human remains were 
found many shells both marine and terrestnal, all well preserved 
These shells and several small samples of the matenal in which they 
were found, were collected from Bennet Mound near La Mata and 
were forwarded to me from Dr Requena through Dr J A Tong of 
Caracas, Venezuela It is this material which forms the basis of the 
present paper 

I wish to express my sincere thanks to Dr Henry A Pilsbury of 
the Academy of Natural Sciences of Philadelphia for identifying the 
shells sent him To K E Lohman of the United States Geological 
Survey I am indebted for the determination of the diatoms and 
sponge spicules found m the marl bed Also I wish to thank Dr C H 
Blake of the Massachusetts Institute of Technology for the identifi¬ 
cation of the ostracods found m the marl bed 
It is common knowledge that most prehistoric people had trade 
routes by means of which they traded implements and ornaments 
The marine organisms found near Lake Tacangua had been used for 
two purposes, food, and the shells for ornamentation This fact means 
that the people of that time must have made the trip in a compara¬ 
tively short time from the sea coast to their homes or else the food 
would have spoiled m the tropical climate 
The complete list of marine shells that I received, which were found 
in the upper bed are 

Codakia orbicularis 
FtssweUa rosea Fischer 
Ftesurella nodosa Born 
CUtanum pica Linn6 
Nenia versicolor Gmel 
Tectanus muncatus Lum6 
Strombus gtgas Linn<5 
Oliva rectuvlans Lam 


1 Received Nor 11,1933 
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The shells of Strombus gtgas are broken in such a manner as would 
occur only if the animal had been used for food. Of the two different 
species of limpets (Fissurella spp ) those belonging to FtssureUa rose 2 
show undoubtedly that they were used as ornaments The edges of 
the shells are smooth and show evidence of having been shaped The 
slit in the apex of the shell was very useful for stringing on some 
variety of cord, thus making a necklace Requena 1 pictures several 
such necklaces of limpets and other shells Oltva redtcularts has a 
straight hole running through the shell lengthwise from the apex to 
the lower end of the aperture. Again m both NerUa versicolor and 
Tectanus muncatus the shells have a small oblong hole in the first 
whorl, just opposite the aperture In T. muncatus the holes are worn 
smooth along the edges and in N versicolor the teeth on the outer lip 
of the aperture are nearly all worn away 

The fossils which I have received have come from two successive 
beds The upper one—which is covered by about 8 feet of top soil 
consisting of sand and clay—is from 2 to 3 feet thick The lower bed— 
which has been penetrated to a depth of 2 feet by the archaeological 
excavations—is of unknown thickness This lower bed is a freshwater 
marl, consisting entirely of calcareous material The areal extent of 
this bed, however, is as yet not known Innumerable shells of Planor- 
bis pronus are the dominant organisms found m the lower bed Ap¬ 
parently at the time this bed was deposited the waters teemed with 
ostracods, for it now contains literally millions of them However, 
there seem to be only a limited number of species represented They 
belong to the following genera, Cryplocandona, Dolerocypns, Spina - 
cypns, Cyndopsxs , Potamocypns, Darwvnula, and Cythendella Numer¬ 
ous fish scales, nbs, and vertebral ossicles were found which have been 
determined as belonging to Oeophagus brastltensts This fish seems to 
have been the most common, if not the only one, which inhabited the 
lake at that time It is a species that inhabits freshwater in tropical 
regions of both South America and Africa today It is similar m sue, 
color, and habits to our common sunfish of North America. Many 
scales, nbs, and vertebral ossicles were found m the upper bed also. 
Some small Unto shells were also found, but were too young to be 
definitely determined. 

The following is the complete list of all the different organisms 
found in the lower or mar l bed, 

Fishes 

Oeophagus brastltensts Quoy A G&im&rd 

1 Rkubii, R. Vuttgioe ie la AUantvie Cotmm p 47 1982 
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Molluscs 

Planorbia pronut v Mart 
Potamopyrgua parvuhu Gldg 
Unto gp 
Snail teeth 
Euerustacea 

Cryptocandona Valencia n gp Blake 
DoUrocypna berryt n ap Blake 
Sptnocypna macracanihoa n g et n ap Blake 
Cyprtdopsta fuhrmanntf Mehes 
Potamocypna ap 
Darvnnula ap 

CyihendeUa tacangua n ap Blake 
Diatoms 

Meloatra cf M ttalica (Ehrenborg) Kutaing 
Melosira cf M sulcata (Ehrenberg) Kutiing 
CycloteUa meneghtntana var rectangulata Grunow 
Stephanopyxi8 corona (Ehrenberg) Grunow 
Fragtlarta bremstnata Grunow 
Pragtlarta construena (Ehrenberg) Grunow 
Sceptroneia Bp 

Synedra cf S ulna (Nitzaoh) Ehrenberg 
Navtcula cf N halophtla (Grunow) Cleve 
Nancula cf AT occonetformia Gregory 
Ptnnulana cf P dactylus Ehrenberg 
Anomoeonett ephacrophora (Ehrenberg) Pfitaer 
Oomphoncma ventncoaum Gregory 
CymbeUa ventncose Kutaing 
Epxthemia ap 

Rhopolodta gibba (Kutaing) Mtiller 
Rhopolodta ventrtcoea (Kutaing) Mtiller 
Nitzachia cf N dubta Wm Smith 
Ntlzschta ap 
Seeds 

Chara requeue n ap 
Chenopodtum ap 
Eupatonum ap 
Sponge spicules 

Ephydatia aufioza J Frenguelli 
Ephydaita aufidtacoa J Frenguelli 

All the diatoms are found living in fresh or brackish water with the 
exception of three species These three species, which appear to be 
very rare and much broken, are, Melosira sulcata, Stephanopyxis 
corona, and Sceptronets sp (probably S caduceus) The first of these 
lives in marine and brackish water today and has been found m the 
Middle Miocene of North America along with Stephanopyxis corona 
and Sceptronets caduceus The last two species, however, are both ex¬ 
tinct. The presence of these Miocene diatoms in the fresh-water marl 
bed probably means that they were reworked from some Miocene 
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deposit in the region of Lake Tacangua Although no Miocene de¬ 
posits are known very close to Lake Tacangua the minuteness of 
these diatoms makes it easily possible for them to be carried great 
distances before they are redeposited The sponge spicules have been 
found m tnpoli deposits of Quaternary age from Chile 

I was able to determine a few of the Beeds found in this marl bed, 
one, a new species of Chara and one each of Chenopodtum and Eupa- 
tonum However the majority had to be left undetermined for want 
of comparative material 

Chara requena n sp 

Figs 6, 7 

The oogonium is very minute, being 79 8 m long and 52 5 m broad It is 
elliptical in profile and circular in cross section There are 12 convolutions 
which form a low spiral The spiral cells are concave making a deep furrow 
between the extended keels of the cell margins The width of the cell taken 
from keel to keel is 5 8m in the center region of the oogonium There is a 
round hole at the basal end while the cells unite in a low nondescript 
rosette at the apical end 

Six specimens of Chara oogoma were found in the lower fresh-water marl 
bed and only one in the overlying bed They appear to be all of the same 
species, however, the lone specimen from the upper bed is somewhat larger 
than the rest Most of the specimens have their apical or basal end broken 
so I have therefore taken the most perfect one as the type and described it 
ubove 1 have given this Chara oogonium the specific name of requena m 
honor of Senfir Rafael Requena 

James (1 roves' states that Chaia perpunlla is the smallest charophyte 
that has been found in the Tertiary deposits The dimensions for the 
oogonium of this speoies he gives as 275-300m long and 200-250m broad 
These dimensions greatly exceed those of the above described species 

With these Chaia oogoma were found numerous pieces of stems, all simi¬ 
lar in appearance One piece (Fig 7) was preserved showing two nodes On 
the upper node there are the remains of sue branches while on the lower node 
there appear to be seven branches It is safe, I think, to say that these pieces 
of stem belong to the same species as the oogoma do, as only one type of 
oogonium is present m these deposits 

Chenopodiuu sp 
Figs 1-4 

In the lower fresh-water marl bed I found four seeds which belong to the 
genus Chenopodtum All these seeds are very small and poorly preserved 
In most of them the outer black coating—which is made up of a hard thick 
material, irregularly pitted—has been partly broken off thus showing the 

* Gbovm, J The Bembndge Flora Cat Catnotoxe Plant* by E M Raio and 
M E J Chandum Bnt Mus Nat Hut 1 173 1928 
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Firs 1-4 —Seeds of Chenopodtum ap X19 5 Seed of Bupalonutn ap X18 A Seed 
of Charo rrquenn n ap X42 7 Stem of Chara requena a ap X29 

gray fibious underlying layer One end of the coiled embryo can be Been 
dearly, for it has broken away from the general elliptical profile of the seed 
The groove which runs down from the crest to the periphery of the seed 
can be partly discerned This groove marks the position of the embryo on 
the inside 

Chenopodtum is a very wide spread herb, which in certain regions reaches 
the Bize of a small shrub It is found growing m South America today and 
this fossil species is probably represented by some present day species of 
Chenopodtum living in the same region With such poorly preserved seeds 
it is not possible to identify them with living species 

Eupatorium sp 
Fig 5 

One poorly preserved seed of Eupatonum was found in the lower fresh* 
water marl bed This seed is partly covered by a white calcareous material 
so that only a portion of the outside surface is exposed The entire outside 
surface of the seed—which is divided into five long flat rectangular areas by 
longitudinal ridges—is covered by a minute semi-rectangular network of 
ndges The seed is about four tunes as long as it is broad and both of its ends 
are broken open 

Eupatorium is a very wide spread genus of plants, found in both North 
and South America 1 am certain that the same species now lives in the 
region of Lake Tacangua, but I h%ve been unable to procure any com para- 
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tive material which would permit one to give a specific name to this lone 
seed 

Apparently this lower marl bed was being deposited, or had just 
been deposited, when the lake dwellers came to the region, for in this 
bed have been found piles upon which the people constructed their 
houses However, no artifacts of any kind were found What climatic 
or earth changes took place to alter what was apparently a clear, 
freshwater lake into one full of mud, I do not know But evidently 
this alteration took place about the time the lake dwellers came 
The upper bed, which is 2 to 3 feet thick, is the type of deposit that 
would be laid down in muddy water containing much vegetable mat¬ 
ter Some of the animals which appeared in the underlying marl still 
survived, but most of the fauna of the upper bed is different The same 
Ostracods are present, but their number has decreased almost to the 
vanishing point Also Planorbts promts, which was so abundant in 
the lower bed is very scarce in this upper bed Large gastropods pre¬ 
dominate and it is a question whether they are indigenous or had 
been used as food and the shell remains thrown overboard The same 
fish ( Geophagus brastltensts) inhabited tho water Small pieces of 
wood, which are carbonized, have their structure well enough pre¬ 
served so that one is able to say that they belong to some dicotyle¬ 
don similar to many Lauraceae This, or similar tropical hard wood, 
probably formed the piles upon which the lake dwellers budt their 
houses It is within this bed that human remains have been found, 
proving that this deposition was contemporaneous with, or just ante¬ 
cedent to, the time of the lake dwellers 
The following is a list of the different forms (omitting the marine 
fauna) found in the upper bed' 

Fishes 

Geophagus brastltensts Quoy A Gaimard 
Mollusca 

Planorbts lugvbru Wagner 
Planorbts promts v. Mart 
Labynnthus pltcatus Bom 
Avne dtetorla Brug 
Pomacea glauca Linnl 
Pomaeea glauca dubta Guilding 
Pomacea ctnqulata Philippi 
Pomacea aurostoma Lea 
Strophochetlus oblonaus M filler 
Plekochtelus venetueiensts Nyst 
Unto sp 

Certon uva Linnd 
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Euonutacea 

Cryptocandona Valencia n sp Blake 
Dciierocypna berryt n sp. Blake 
Spmocypna mocrocanihoa n g ot n sp Blake 
Cyprtdopaia fuhrmanmf Mehes 
Potamocypns sp 
Darwnula sp 

Cythendella tacangua n sp Blake 
Seeds 

Chara requena n sp 

The most difficult question m connection with these deposits is 
their age The marine forms which were used both as food and orna¬ 
ments, inhabit the present day Venezuelan Bhore The terrestrial 
forms also are found in the region, with the exception of Cenon uva 
Traces of color patterns can be observed in individuals of both classes 
of shells, but there is also undoubted evidence that most of the shells 
have been buried for a great number of years 

Requena 4 lists the following fossils as having been found with the 
human remains 

Marine 

Triton vartegatiu 
Strombus pugtlts 
Cypraea exantema 
Luctna tigenna 
Luctna jamatcenms 
Oliva jaeptdea 
FiaaureUa sp 
Nertta sp 
Terrestrial 

Pachychtlua laetnmmua 
Planer bis ohvaceua 
Amptdlana glauca 
AmpuUarta urceus 
Buhmua partialis 
Bulimia diatortua 
Strophia uva 

The above liBt shows some evident differences from mine These 
differences can be due either to the fact that there may have been 
some mistake m the identification in the older list that Requena has 
published or to the fact that I did not receive a complete representa¬ 
tion of the fauna which is to be found there I am of the opinion that 
probably both explanations are true 

The only outstanding shell which could give any clue to the age of 
the deposits is a small worn shell of the land mollusc, Cenon uva This 
land snail is an inhabitant of the Island of Curasao and has never 

i Requena, R —Op eU p 242 
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been reported from the mainland before. Curasao is a small island off 
the coast of Venezuela, 130 miles in a direct line northwest of Lake 
Tacangua Did it live in the region of Lake Tacangua in these pre¬ 
historic times and since become extinct, except on this one island, or 
was it imported by humans for some object of ornamentation such as 
for necklaces or the like, or did it come on drifting objects brought 
by the sea currents'* 

Of the three alternatives which present themselves as an explana¬ 
tion of why Cenon uva is present in these deposits, one can be ruled 
out with considerable assurance That is, that ocean currents acted 
as agents for transportation This is impossible for the Southern 
Equatorial Current which travels westward across the Atlantic 
divides into two parts at Cape San Roque One part which travels 
northward is the Guiana Current, the other which flows southward, 
the Brazil Current 1 The current which skirts the northern shore of 
South America is called the Main Equatorial Current, but as it nears 
the West Indies it is known (by some authors) as the Guiana Cur¬ 
rent This current enters the Caribbean Sea between the Lesser 
Antilles and the mainland of South America and skirts the northern 
shores of Venezuela Thus there could be no drifting of material in an 
eastward direction as would be necessary if Cerion uva originated on 
the Island of Curasao This leaves the two other questions to be 
discussed—man as the sole agent of transportation, or—the speci¬ 
men is indigenous Both explanations are quite plausible For, as we 
have already seen, these prehistoric people traveled and brought in 
marine organisms for food They may very well have traveled the 
entire distance from the Island of Curasao to Lake Tacangua The 
last question is—is Cenon uva indigenous? That is possible, but I 
have very little definite evidence—one badly worn specimen—to base 
such an assumption on However, included m Sener Requena's list* 
of the fossils found m the region is Strophia uva which is just another 
name for Cenon uva This shows that there was more than one speci¬ 
men of the shell present m these deposits This fact lends a somewhat 
greater probability to the hypothesis that Cenon uva is indigenous to 
the region of Lake Tacangua However, the evidence is inadequate 
to decide between the two possibilities 

The fossils now at hand throw little light on the age of these beds. 
Most of the fossils found live in the same region today with the ex- 

1 Qotpt, H B Plante, nods and eurrenlt tn tks West Indue and Atom, p SO 
1917 

' Rmusna, R Op at, p 243 
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oeption already noted However, I think one can be fairly safe in say¬ 
ing that these deposits were laid down during the late Pleistocene 
epoch. It is always necessary to bear in mind while discussing the 
Pleistocene of the tropics that no pronounced change between it and 
the Recent took place Probably the age of these deposits could be 
more surely determined if one had a complete collection of all the fos¬ 
sils which are to be found in the two beds 

BOTANY —Pedilospora dactylopaga n sp , a fungus capturing and 
consuming testaceous rhizopods 1 Charles Drkchblxr, Bureau 
of Plant Industry 

In permitting the development of a microscopic fauna, however 
restricted in variety of types, agar plate cultures made for the pur¬ 
pose of isolating fungi from diseased rootlets and other decaying 
plant materials, often afford a tolerably abundant growth of ad¬ 
ventitious fungi destructive to different species of the more minute 
terrestrial invertebrates As the destruction takes place in a trans¬ 
parent substratum the parasitic and predacious relationships are con¬ 
veniently exposed to view Fungi that on a natural substratum show 
only their aerial comdial apparatus, and would therefore ordinarily 
be taken, indeed, in some cases have long been taken, for saprophytes, 
are revealed in their true carnivorous character Very probably be¬ 
cause nematodes and amoebae of various species multiply most freely 
m agar plate cultures, instances of predacious and of parasitic activity 
involving these animals as prey or as hosts can be more frequently 
seen than instances of destruction of other microscopic animals The 
capture of two species of testaceous rhizopods identified as Difflugia 
globulosa Duj and Tnnema enchelya Ehrenb that I had opportunity 
to observe recently, provides therefore an element of novelty which 
is accentuated by the curious morphology of the fungus concerned 

As on agar plate cultures at least, the two rhizopods mentioned, 
like most other shelled protozoans, are decidedly sluggish in move¬ 
ment, their capture entails no violent struggle. That Tnnema en¬ 
chelya does not accept its fate altogether passively is indicated in the 
overturned posture of many a specimen, the mouth of which is di¬ 
rected upward rather than downward as normally Except for such 
abnormal posture, captured animals are to be distinguished for the 
most part only by what on cursory examination would seem to be 
ordinary contaot with a short branch on one of the superficial flla- 

* Received June 18, 1084 
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Fig I Ptdtlotpora daetylopaga For oipkaatioB aee opposite pm 
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ments that make up the sparse mycelium of the fungus On closer 
examination the reason for the persistence of the contact, and the re¬ 
sultant immobility of the rhisopod, becomes sufficiently evident in 
that the branch is revealed as not merely being m contact with the ani¬ 
mal at the unprotected mouth region, but as having penetrated into 
the protoplasmic interior and developed there a branched endozoic 
mycelium This endozoic mycelium, which, as might be expected, at¬ 
tains a greater extension m the bulky Dtfflugia (Fig 1, A, B) than in 
the smaller Tnnema (Fig 1, C, D, E), gradually exhausts the proto¬ 
plasm within which it ramifies, until the crumbling or collapse of the 
enveloping testa announces the completed destruction of the prey 
Though Ehfflugia globuloaa and Tnnema enchelys are Bluggish in 
movement it is yet hardly to be supposed that they could in their 
normal progression be successfully invaded even by a rapidly growing 
fungus, much less by a form as slow in linear extension as the one here 
concerned The animals evidently must be held in their tracks by 
some special means until internal mycelial development is well 
started This means is clearly provided m the digitate or elliptical 
diverticulations that are attached to the superficial mycelial fila¬ 
ments at moderate intervals (Fig 1, A-D, F, G), or, following de¬ 
velopment somewhat analogous to germination, project in closer ar¬ 
rangement and in numbers, usually up to a half-dozen from detached 
comdia (Fig 1, E, S) Frequently the membrane at the tip of the 
diverticulation appears as if thickened somewhat, but this appear¬ 
ance is better mterpretable as due to a deposit of adhesive material 
than as resulting from local reinforcement of the wall The branch 
connecting a well invaded animal with a mycelial filament is usually 
considerably longer than an undisturbed diverticulum (Fig. 1, A, 
C-E) An engaged diverticulum manifestly grows out a variable dis¬ 
tance before penetration is effected 


Tig 1 PedUotpora daetytopaya, drawn from material developed in mixed culture 
on mauemeal agar, with the aid of a camera lucida, at a uniform magnification, X1000 
A — Difflufi* gtobulota, shown in lateral aspect, captured on a hypha of the fungus with 
endoioio mycelium partly visible B—Another specimen of Dtflugta gtobvloea 
captured on a hypha, but shown in doraal aspect, internal mycelium partly visible, 
the two irregularly globose bodies representing adhering cysts of a smaller protosoan 
C, D —Captured specimens of Tnnema enchelys, the mycelium developed internally 
partly showing through the testa of each animal E — Tnnema enekelyi captured on 
a oonldlum beset with organs of capture F —Portion of hypha bearing 4 organs of 
oapture and a oomdiophore on which is borne an immature conidium O —Portion of 
hypha with 8 organs of oapture and 8 oonldiophoree, each of the latter bearing a ooni- 





398 JOURNAL or THE WASHINGTON ACADEMY OF SCIENCES VOL 24, NO 9 


Here and there from the prostrate hyphae of the sparse mycelium 
arise singly or in small groups delicate erect comdiophores, about .1 
mm. high, on which solitary plunseptate bifurcating comdia with 
parallel or slightly divergent lobes are borne terminally. The char¬ 
acteristic shape of the comdia clearly refers the fungus to Pedilo - 
8pora, a genus erected by Hohnel (10) on a species, P paraaitana, that 
he had found presumably parasitic on an ascomycete identified pro¬ 
visionally as Helottum citnnum (Hedw ) Fr A similar biological re¬ 
lationship was attributed to two congeneric forms described later, 
P ramitlanoidea Bubdk being recorded by its author (2) as a para¬ 
site on the mycelium of Bupora pimlla Sacc , and P eptsphaerta 
llohnel (11) as possibly a parasite of Nectna cucurbttula Fr It would 
be easy to infer that the three described species differ widely in bio¬ 
logical relationship from the predacious form under consideration, 
yet the possibility is hardly to be ignored that the parasitism noted 
by Hohnel and by Bub&k may have been more apparent than real 
Fruiting bodies of such aecomycetee as H citnnum and N cucurbt¬ 
tula often harbor a respectable microscopic fauna especially under 
moist conditions and m stages following maturity, and a filamentous 
fungus destiuctive to representatives of this fauna could hardly fail 
to present much the appearance of a parasite on the underlying living 
substratum 

However, from a consideration of morphological features there can 
be little doubt that the present fungus is indeed different from any 
of the three previously described congeners The range in length of 
conidium is given as 13 to 16m in Pedilospora parasUans , as 12 to 18 m 
in P ramulanmdea, and as 11 to 18 m in P episphaena, whereas m the 
present form this dimension varies usually between 20 and 40m, with 
the average lying close to 30m More important perhaps than the 
mere excess m length is the fact that most of this excess is accounted 
for in a propoitionately much greater length of the basal portion of 
the eomdium In P parantans this part is described as obcomcal, 
m P eptsphaena as bicomcal and as measuring 3 to 3 5 m both in 
length and m width, in P ramulanoides as usually tetrahedral, the 
figures accompanying the text showing approximate equahty of 
length and width Obviously, in the species dealt with by Hohnel and 
by Bubdk the basal part of the eomdium consists of a small isodia- 
metnc cell just large enough to serve as junction of the two lobes that 
together make up by far the greater bulk of the spore.* In the fungus 

* Since the present paper waa submitted for publication, a contribution by Z 
Giahiteka (Novltates pro flora mycologioa Vutuk Klivs Bot Sadn (Bull Jard. Bot. 
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under diBcussion, it is usually rather little inferior in length or in bulk 
to either of the lobes (Fig 1, G, a, b, c, H-M, 0, P, S) and sometimes 
equals (Fig. 1, N, R) or even slightly exceeds (Fig 1, Q) the latter m 
these respects Associated with the greater length is the presence 
usually of 1 and less frequently of 2 (Fig 1, H, L, R) cross-walls The 
2 or 3 axial segments resulting from this septation are of about the 
Bame size as the 2, 3 or 4 cells into which each of the lobes is divided 
through the insertion of 1 (Fig 1, E, G, c, J, N, O, P, R), 2 (Fig 1, 
I, L, S) or 3 (Fig 1, M) septa respectively As in the congeneric spe¬ 
cies each of the lobes is constantly delimited from the axial part by a 
septum The number of cells in a conidium thus varies from 5 to 11, 
with 8, distributed as in the specimen shown in Figure 1,1—2 in the 
basal part and 3 in each lobe--representing the condition to be re¬ 
garded as perhaps most neatly typi< al 

Although bilobate comdia having the general shape of a tuning- 
fork easily predominate, specimens with 3 lobes and thus suggestive 
of a trident, are not of rare occurrence (Fig 1, Q, R) Similar tridental 
comdia were described and figured by Bub4k for Pedilospora ramu- 
lanotdes, and were mentioned as occurring occasionally also in P 
eptsphaena The monopodial development of the conidiophore as¬ 
cribed to theBe two species has never been observed in my fungus, but 
might possibly occur undci conditions encouraging more abundant 
sporulation than was afforded by the somewhat scanty supply of 
shelled rhizopods available in my cultures In pure culture on arti¬ 
ficial media like maizemcal agar, sporulation is generally even more 
meager than in mixed culture, and sometimes is completely absent 
In pure culture, moreover, the undisturbed mycelium and comdia are 
entirely devoid of the digitate protuberances that evidently repre¬ 
sent special organs of capture, a fact not only of much biological 
interest in itself, but expressive, too, of a physiological parallelism 
with the various nema-capturwg species of Tnchothecium, Dactylana, 
Arthrobotry8, DaetyleUa and Monacrosponum whose consistent failure 
to produce captivating apparatus in pure culture was referred to 
earlier (6) In spite of the protuberances being dependent for their 
production on special ecological conditions, a specific term having 
reference to them may appropriately bnng into relief the predacious 

Kyiv] 16: 43-44 1 pi 1038) hu been received, wherein e new speeiee te deeonbed 
under the binomial Pmhlotpom jaettmktt In this ipeoiee, aa in the three described 
earlier, the two oonidial lobes arise from a single, short, relatively smaU, pentagonal 
basal cell Accordingly the same consideration! setting the Amenoan fungus apart 
from the speaes described by Hfthnel and by Bubik, serve to sat it apart also from the 
Ukrainian species 
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character of the fungus, which Beemingly deserves recognition as a 
new species 


Pedilo sport dactylopaga sp nov 

Mycelium sparsum, repens, parce ramosum, hyp his stenlibus 12-2 2 m 
craasis, hyahnis, mediocnter septatis, hinc inde saepius ad mterralla 15-50m 
tubera rngitiformia vel elongato-eUipsoidea 2 5-6X1 2-2 2 m vensumhter 
glutinosa emittentibu8, his tubenbus anunalcula capientibus, in eadem 
penetrantibus et ramos mtus evolventibus, hyphis fertihbus paucis, hyal- 
ims, parce septatis, plus minusve erectis, 76-126p altis, basi 2-3 m crassis, 
sursum attenuate, apice circa 1 m crassis Comdia acrogena, soli tana, hy- 
alina, 20-40m (saepius circa 30m) longa, 4-10-septata (typice 7-septata), 
bilobato-furcata vel interdum tnlobato-furcata, parte infera continue vel 
bi- vel tnloculari (typice biloculan), saepius nonmhil breviore quam lobis 
sed interdum eisdem aequah, lobis 2 5-3 6m crassis, raro contmuis, saepius 
bi- usque quadnloculanbus (typice tnloculanbus), parallelis vel nonnihil 
divergentibus 

Habitat in radicibus putrescentibus, Difflugiam globulosam et Tnnemam 
enchelyn oapiens et consumens, in Washington, D C 

Mycehum sparse, creeping, rather scantily branched, the vegetative hy- 
phae 1 2 to 2 2m wide, hyaline, septate at moderate distances, bearing at 
intervals usually of 16 to 50m digitate or elongate-elliptical, apparently ad¬ 
hesive protuberances, and by means of these protuberances capturing 
protozoans, penetrating into them and giving rise to branches inside, 
conidiophores rather few in number, sparingly septate, hyaline, more or less 
erect, 75 to 125m in height, 2 to 3m wide at the base, tapering toward the tip 
to an apical diameter of about 1 m Comdia aorogenous, solitary, hyaline, 20 to 
40m (mostly about 30m) long. 4- to 10-septate (typically 7-septate), bilobate- 
furcate or occasionally trilobate-furcate, the lower part consisting of 1 to 3 
cells (typically of 2 cells), usually somewhat shorter than the lobes but oc¬ 
casionally equal to them m length, the lobes parallel to or slightly divergent 
from one another, 2 5 to 3 5m wide, rarely continuous, mostly consisting eaoh 
of 2 to 4 (typically of 3) cells m linear arrangement 

Isolated from agar plate cultures started from decaying rootlets collected 
in Washington, D C, in which cultures it was found eaptunng and con¬ 
suming DiJJlugta globulosa and Trtaema enchelys 

Hohnel held that Pedtlospora parasitans could perhaps be most 
advantageously included in the Mucedmeae-Staurosporae. This 
opimon was carried into effect by Saccardo (14) to whom among 
compilers the problem of disposing of the genus Peddospora seems 
first to have presented itself A similar disposition was made, though 
with expressed misgivings, by Lindau (12), and more recently again 
by Clements and Shear (3). In all probability only the outward shape 
of the romdium was considered by these authors, yet suggestions are 
not absent that some of the genera with which Pedtlospora was thus 
brought into juxtaposition are in whole or m part naturally related 
to it. The original description of Tnnacnum subtile Riess given by 
Fresemus (8), for example, makes mention of sparse mycelial growth 
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overlying a more robust fungus ( StiTboapora sp), thereby supplying 
a parallelism in habit as well as in habitat to supplement the morpho¬ 
logical resemblance between the typically tnradiate comdia distinc¬ 
tive of Tnnacnum and the trilobate comdia occurring, even if only 
occasionally, m P ramulanoides, P eptsphaerta and P dactylopaga 
The delicate, scarcely visible effuse mycelium and the tndent-shaped 
comdia mentioned by Preuss (13) m his diagnosis of Tndentana alba 
suggest likewise a general parallelism which is not contradicted in the 
reported occurrence of the fungus on moist decaying stems of Braa- 
txca oleraeea Linn ,—a substratum that could be expected to favor the 
development of an abundant microscopic fauna, and therefore to pro¬ 
vide a rich field for predacious activity 
While for the present the relationships of Pediloapora to other es¬ 
tablished genera in the Mucedmaceae-Staurosporae remain con¬ 
jectural, there can be no reasonable doubt that P. dactylopaga is a 
close relative of the nema-captunng form having broad comdia with 
four divergent lobes that was figured earlier (4 Fig 9, A, C) In 
mycelial as in sporulating habit, both in pure and in mixed cultures, 
the similarity between the two forms is unmistakable Through 
further comparison the similarity is seen to extend to the delicate 
nema-captunng fungus figured in another publication (6 Fig 16) and 
later discussed (7) as a species of Monacroaportum, the comdia of 
which, it may be noted here, are occasionally distally bifurcate in a 
manner suggestive of Pediloapora Evidently P dactylopaga and pre¬ 
sumably also its three previously descnbed congeners, might be re¬ 
garded as having been denved through modification of the narrow- 
spored type of Monacrotponum Likewise the predacious form with 
regularly broad quadnlobate comdia could be looked upon as de¬ 
nved from the wide-spored type of Monacrosponum represented, for 
example, in the nema-captunng fungus (4, Fig 7) apparently first 
descnbed by Grove (9) as Dactylella eUtpsospora and later by Bubdk 
(1) as M Uponnum. The latter fungus shows such close correspond¬ 
ence m morphology and predacious character to the loosely capitate 
oema-capturing form (4 Fig 6) identified (7) as Dadylano Candida 
(Nees) Sacc, that an intimate natural relationship is sufficiently 
obvious. Equally evident from the many conspicuous resemblances 
would seem a dose relationship of D Candida to some loosely capi¬ 
tate, monocephalous, long-spored species of Arthrobotrya (4 Fig 4; 
5 Fig. 13), and through them to some compactly capitate, mostly 
monocephalous shorter-epored species of Arthrobotrya (4 Figs 2, 3), 
and finally to the densely capitate, short-spored, repeatedly nodose 
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A oltgoapora Free. In fine, the fungus herein described as new is to 
be reckoned among the group of intimately interrelated predacious 
Hyphomycetes exemplified in the last-named species, whose ready ap¬ 
pearance on decaying organic substrata has helped to make its re¬ 
markable comdial apparatus familiar to mycologists everywhere. 
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BOTANY - The dental plant of the Citard Indians in Colombia 1 
W Andrew Archer (Communicated by E P Killip ) 

In March, April, and May of 1931 a visit was made by the author 
to the Intendencia del Choc6, an area in northwestern Colombia but 
Blightly known scientifically, for the purpose of collecting herbarium 
material 

In the vicinity of Quibd6, the capital of the Choc6, lives the Citard 
tribe of Indians, who are noted for their jet black teeth, a condition 
which is produced by chewing the young shoots of a liana The plant 
is known to the Indiana as “querd,” or “quedd,” these terms being 
derivatives of the word qutdai, meaning tooth 

The use of the “querd” plant is an integral part of the life of these 
Indians, just as the use of a toothbrush and dental paste is a part of 
American hygiene The Citard children are taught to chew the plant 
until a complete blackening of the teeth occurs, but after that time 

1 Received M»v 28, 1034 Much credit is due Sr Rudolfo Castro of Quibdd who 
rendered great service in securing data and flowering material of the plant 
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the plant is used only occasionally, or on the average of every six 
months, to restore the worn spots in the black film Whether or not 
this black film actually prevents canes is, of course, a matter to be 
demonstrated under proper scientific conditions 

It is not known definitely how extensive is this practice, but ac¬ 
cording to reports the Indians of the Urabd section of Colombia, 
along the Canbbean Sea, also have black teeth It is said that ex¬ 
cavated ancient graves in the region yield skulls with blackened well- 
preserved teeth Mr Guillermo Klug, of Iquitos, Peru, has recently 
sent the National Museum specimens of Neea parvtfiora Poepp & 
Endl, with the note that it is used by the Indians of the Putumayo 
and Caquetd regions as a dental preservative, having the same black¬ 
ening effect on the teeth This plant is called by the natives “yana 
muco ” 

The Citard Indians told the author of anothei plant which they 
used m the same manner and for the same purpose as "querd,” but 
unfortunately no material was seen Robledo mentions* a species of 
Manettxa as a tooth preservative m Antioquia, but the source of his 
information is not known 

The author’s collections of “querd” were submitted to Mr Paul C 
Standley, of the Field Museum of Natural History, who recognised 
them as representing an undescribed species of Schradera, of the 
Rubiaceae Mr Standley has supplied the following technical de¬ 
scription of the species 

Schradera marginalia Standi, sp nov 

Frutex alte scandens 3 -10 m altus ommno glaber, ramuhs crassis ohvaceis 
obtuse tetragonis, intemodus elongatis, stipulae oaducae ovah-obovatae 2 
cm longae 1 cm latae apice rotundatae, folia satis magna opposite conaceo- 
membranacea pctiolata, petiolo cra&aiusculo 1-2 cm longo, lamina oblongo- 
ovalis vel elliptica 11-10 cm longa 5 5-9 cm lata apice abrupte acuta vel 
breviter acuminata, acumine tnangulan acutiusoulo, basi late rotundata vel 
obtusa, supra fusco-ohvaoea, costa vemsque mamfestis sed non elevatis, 
subtus fere conoolor, costa crassa elevata, nervis laterahbus utroque latere 
ca 13 prominentibuB Angulo lato divergentibus subcurvis ante margmem m 
nervum collectivum fere regularem conjunctis, nervis intermedns minus 
conspicuis parallelis interpositis, nervults obsoletis, mfloresoentia temunalis 
capitata pedunculo crasso recto 14 cm longo stipitata dense multiflora 3 
cm lata, involucrum breve truncatum 4-5 mm tantum altum fere 2 cm 
latum, flonbus sessihbus, hypanthium anguste urbinatum 4-5 mm longum 
glabrum, calyce aequilongo truncato, corolla extus glabra, tubo cyhndraceo 
supeme vix dilatato mtus piloso 8-10 mm longo 2 2 mm. diam , lobis 4-5 
oblongo-elhpticis obtusis paten tibus intus dense papillosis, filaments brevla, 
anthens oblongo-hneanbus 6 mm longis, stigmata 2 linean-oblonga 2 3 
mm longa 

* Euuo Robledo Bottfnioa M6dioa (Medalltn) p 367 1924 
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Type in the Field Mus Nat Hut no 642,439, collected at the headwaters 
of Rfo Tutunendo, east of Quibdd. Intendenoia del Choc6, May, 1931, W 
A Archer 2204 Represented also by Archer 1961, from La Concepci6n, 16 
km east of Quxbd6 

“Flowers 4-5 parted, green below, waxy white above, opening one by one 
m each head ” Among the South American species of Schradera tins u easy 
to recognise because the nerves are united to form a nearly regular collective 
nerve remote from the margin Tho leaves aro larger than m most species 
of the genus 


ZOOLOGY —Notes on fossil and recent Bryozoa 1 R 8 Babbles, 
U S National Museum 

In his presidential address? delivered at the anniversary meeting of 
the Linnaean Society of London, May 28,1931, Sir Sydney S Harmer 
discussed rather severely the taxonomic studies on fossil and recent 
Bryozoa by Mr F Canu and myself 1 His criticism is meant kindly 
and is well founded in some cases so that a reply would not be neces¬ 
sary if our volumes were consulted only by the bryozoan specialist 
As we have compiled our works for the beginner in the science and 
general student, who are not so conversant with the subject, Mr 
Canu and I felt that an answer, or at least an explanation of the cir¬ 
cumstances concerning their preparation, should be forthcoming Mr 
Canu wished me to write a reply and expected to furnish me with 
notes, but his lamented death in February of 1932 prevented this 

At this point I should state for the benefit of the non-specialist that 
the fossil and recent Bryozoa have suffered from nomenclatonal 
troubles perhaps more than any other group of animals or plants, and 
as a result generic synonyms abound The criteria for classification 
have changed from time to time and new genera have accordingly 
been proposed by one generation only to be discarded by the next 
One celebrated case is that of D’Orbigny, the Frenoh naturalist of the 
nineteenth century, who based many bryozoan genera upon method of 
growth, a unilamellar form being distinct from a multilamellar one 
and both of these again different from the bifoliate zoarium, even 
though experience shows that all three styles of growth forms can 
exist in the same genus and even in the same species. The subject is 
further complicated by the failure of many of the earlier authoro to 
cite a genotype. 

Comparatively little work had been done upon the Post-Paleosoic 

^PidMiahed^b^permieelon of the Secretary of the Smithsonian Institution Re- 

1 Proc ^Unnaean Soc London Sees 143,1930-31, pt, 8, pp 118-108 

* North American Early Tertiary Bryonoa Bull 100, U 8 national Museum 1980 
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Bryosoa of North America up to the time Mr Canu and I took up 
their study at the request of the U S Geological Survey and the 
Smithsonian Institution, particularly to secure the stratigraphic data 
that it was believed these organisms would furnish The opportunity 
to publish several works upon the subject was seized by us as a means 
not only of making the faunal and stratigraphic information known, 
but also of revising as many genera as possible and presenting the 
essential features of each as worked out by previous authors and our¬ 
selves At this point it should be stated that Mr Canu’s knowledge 
of English was rather slight and mine of French even less Much of 
our ftianuscnpt was written in French, and in our earlier works there 
was always a danger that the exact meaning was not properly trans¬ 
lated into English Practically all of our work also was done with us 
separated by the Atlantic, so that again errors could creep in Dif¬ 
ferences of opinion between us, paiticularly as to the recognition of 
genera and the application of the rules of nomenclature, for the same 
reason could not be thrashed out thoroughly and our results some¬ 
times had to be a matter of compromise For example, the type spe¬ 
cies of a genus in which the nature of the ovicell is the most essential 
generic character may not have shown an ovicell In such cases Mr. 
Canu preferred to use such a generic name for the reception of species 
of that particular group which could not be more closely classified 
In case the ovicells were later discovered, the question arose whether 
the genus should become valid dating from its original author or 
from the time its real definition was published 

Previous to Dr Harmer's review, a vigorous statement against our 
methods of classification of the Cyclostomata was presented by Dr 
Folke Borge m his academical dissertation of 1926, where after quot¬ 
ing us to the effect that “a natural classification can be built up by a 
study of the physiologic functions of the organs,” he states that fol¬ 
lowing such a principle the fishes and whales would belong to the 
same group Dr. Harmer also writes at length concerning this, but a 
little tolerance on the part of both would certainly have led them to 
add the understood words "in the same group of organisms ” Mr. 
Canu and I have probably not used the word physiology as carefully 
as we should, but in our minds physiology deals with the organic 
functions or vital phenomena of the living being and has an effect 
upon the anatomy or structure of the organism which in turn gives 
rise to its form or morphology. The physiological processes are cer¬ 
tainly reflected m the anatomy and morphology. For example, in the 
Bryosoa, calcification of the walls producing the variously marked 
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cell surfaces upon which species and genera were founded m former 
times, is surely the result of a deposit of the organism itself, in other 
words, a physiological effect Likewise, the form of the aperture, a 
purely morphological structure, is determined by the operation of the 
hydrostatic system and extrusion of the polypide, both certainly 
physiological in nature I think, therefore, this criticism is far fetched 
and beside the point 

Again, we were not distressed when Dr Harmer observed that “the 
physiology of Canu and Bassler is not that of observation and ex¬ 
periment, but that it is a physiology of inference ” It ib true that we 
were unable to review and digest every published observation, but 
we thought it our duty as paleontologists to try to resurrect the fos¬ 
sils by inferring the meaning of their characters from a study of re¬ 
cent forms Without such inferences it is impossible ever to hope to 
build up a natural classification of fossil forms Here again I should 
state that in some instances in stating our deductions or so-called 
inferences we have failed to add the words “in our opinion,” but that 
surely should be evident to the tolerant reader. I am sorry that we 
laid Btress upon the laival characters for the establishment of fami¬ 
lies, for as Dr Haimer says, “that was singularly unfortunate ” As a 
matter of fact, our family classification is based upon more informa¬ 
tion than the larvae and we only hoped that in time the larval char¬ 
acters would give the final distinguishing feature I also i egret that 
the two new suborders Hexapogona and Pentapogona were pro¬ 
posed, the latter at the last moment in the course of our 1927 work 
The Mamillopondae and five related families classified in the latter 
suborder certainly form a division distinct from the other two sub¬ 
orders, the AnaBca and Ascophora of the Cheilostomata, but I would 
not wish to retain Pentapogona as a term for the last two 

Our critics have stated that often we did not follow the rules of 
nomenclature m our treatment of old, poorly defined, or otherwise 
unrecognizable genera Dr A M Waters, the most eminent of all 
bryozoologists, has repeatedly shown how impracticable it is to re¬ 
vert to old genera based on characters now known to be valueless 
Dr Harmer too has occasionally dropped genenc names which, quite 
correctly in my estimation, he thought would be disadvantageous to 
the science to retain Following such authorities, Mr Canu and I 
tried to use common sense m nomenclatonal matters, but now after 
reviewing the entire field and completing the bryozoan chapter for 
the Fossilium Catalogue, I have to admit that if stability is to be 
maintained the rules must be followed no matter how illogical they 
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seem or how silly or unjust the effect Many genera which by com¬ 
mon consent have been dropped must now be recognized and re¬ 
defined with no basis other than that of some obscure name selected 
as the genotype or occurring m the original list of species I have fol¬ 
lowed this course in the Fossilium Catalogue and I trust that the fore¬ 
going remarks will explain our nomenclatonal heresies of the past 
The changes made by this procedure will sadden the hearts of the 
older students, but the bryozoologists of the future can readily adapt 
themselves to the new arrangements For example, the oft quoted 
Paleozoic genera FenesteUa and Monticulipora must now go by the 
board for good reasons and many little known names now become 
valid Some of these generic and other changes and new names for 
some preoccupied species are indicated in the following notes 

NEW GENERIC AND SPECIFIC NAMES 

Chiastosella (Canu and Bassler) new genus (('hcilostomata, family Schizo- 
porellidae) The ovicell is hyperstomiai, not closed by the operculum, its 
external portion is surrounded by a punctate eclooecium more or less de¬ 
veloped, and by an endooecium adorned with smAll pores arranged radially 
The aperture bears on its proximal border a narrow rectangular sinus, the 
peristome bears distal spines The frontal is a pleurocvst bordered by a 
double row at least of areolar pores It bears two long, thm zooecial avicu- 
lana transversely onentod extenonly 
Genotype—SchttoporeUa daedala MacGilhvray, 1882, in McCoy, Prod 
Zool Victoria, dec 14:146, pi 188, fig 4 Recent of Australia 
Codonelhna new name (Cheilostomata, family Snuttimdae) Proposed to 
replace Codonetta Canu and Bassler, 1927, preoccupied by Haeckel, 1873 
Flstuliphragma new genus (Cyclostomata, family Fistuhpondae) This 
new genus, based upon a common, ramose Devonian species, differs from 
typical Fistuhpora in that hemiphragms or semidiaphragms are developed 
in the zooecial tubes 

Genotype—Fistuhpora spinuhfera Rominger, 1866, Proo Acad Nat 
Sci Philadelphia, p 121 Devonian (Traverse group) of Michigan 
Hlppomonaveils (Canu and Bassler) new genus (Cheilostomata, family 
Schizoporellidae) The ovicell is hyperstomiai The frontal is a pleurocyst 
surrounded by a row of areolar pores The aperture bean two cardelles more 
or less median In front of the aperture there is an oral aviculanum placed 
on the median axis of the zooeoium 

Genotype—Lepraha praeelara MacGilhvray, 1895, Trans Roy Soc 
Victoria 4.73 Tertiary of Australia Lepraha radtata Maplestone, 1901 and 
Lepraha elongata MacGilhvray, 1895, also belong to this new genus 
Hifpopobella Canu, 1917 (Cheilostomata, family Sohiioporellidae) 
As pointed out by Miss Hasting in 1930, this genua created by Mr Canu in 
1917 with Lepraha hipnopue as the genotype, has suffered some vicissitudes 
Forgetting the original note in which it first appeared, we introduced the 
same name as a new genua m 1920 with a fossil species H perforata as the 
genotype and further complicated the matter by naming Htppoponella new 
genua with L hippopue as its genotype Our only excuse is that at that tune 
we were involved in the great masq, of our 1920 work and mistakes would 
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creep in Suffice it to say that IhppoponeUa becomes a synonym of Hip- 
poporeUa Canu, 1917, and Htppoporeua Canu and Bassler, 1920, must be 
dropped as a homonym 

Montxculijporella new name (Order Trepostomata) Proposed for Monlt- 
cultpora D’Orbigny, 1850 and subsequent authors (not D’Orbigny, 1849) 
Genotype —Monttmkpcra mammulata D’Orbigny, 1850 (not Monticulx- 
pora D'Orbigny, 1849, Rev Mag Zoo], ser 2, vol 1 503) In founding 
Monhcultpoia in 1849, D’Orbigny clearly states the genotype as Certopora 
puatulosa Michelm, 1846, a synonym of the genotype of Cenocava of the 
family Cenocavidae (Cyclostomata) Cenocava thus becomes a synonym of 
Monttcuhpora and Cenocavidae of the Monticulipondae For the reception 
of MonticulxpoieUa and allied genera of the Trepostomata, the family 
Prasopondae proposed by Simpson in 1897 is available 
Pachythecella new name (Cheilnstomata, family Ponnidae) Proposed 
for Paihytheca Canu, 1913, preoccupied by Schluter, 1885 
Semicytella new genus (Cyclostomata, family Cytisidae) Proposed for 
Semtcyits Canu and Bassler, 1922, Proc U S Nat Mus 61 74 
Genotype—Semuyhs dt spanks D’Orbigny, 1850 (not Semtcyite D'Or¬ 
bigny, 1854, Bry Cret, p 1048 Cenotype (selected by Gregory, 1909) 
Ogcuhpora rugorn D’Orbigny, 1850, a synonym of Demepora Lonsdale, 
1850) 

Smittmella (Canu and Bassler) new genus (Cheilostomata, family Smit- 
timdae) Thoovicell is hyperstoimal, not closed by the operculum, it opens 
into a penstomie The aperture bears a lyrule and two cardelles The per¬ 
istome is indented by a sinus or bears a spiramen when it is complete The 
frontal is a tremocyst in which the number of pores depends on the zooecial 
width A large zoanal aviculanum can be found occasionally on the longi¬ 
tudinal axis of the zooecium 

Genotype—Eschai a tatei Temson-Woods, 1876, Proc Roy Soc New 
South Wales 10 149, fig S Tertiary of Australia This genus differs from 
Smitttna in that the proximal smuB of the penstomice is completely covered 
by the peristome which is then pierced by a spiramen 
Tubltrabeculana (Canu and Bassler) new genus (Cheilostomata, family 
Tubucellarudae) Tubucellamdae m which the zooocial frontal is an olocyBt 
The penstomie is strengthened by a trabecular net-work supporting a more 
or less thickened epicalcification The ovicell is pemtomial Extenor aspect 
of the sooecia irregular and quite different from the true sooecial form ob¬ 
served m the mtenor Ascopore visible with difficulty at the extenor but 
clearly seen in the intenor 

Genotype—TvbUrabeculana (Eschar d,) elevata Temson-Woods, 1876, 
Trans Roy Soc New South Wales 10.2, fig 10 Tertiary of Australia 
Centronea amencana new name Proposed for Centronea mtetopora Canu 
and Bassler, 1920 (not Reuss) of the Eocene of North Carolina The Amen- 
can species ib more robust and has larger micrometnc dimensions 
Lagempora lacunoaa new name Proposed for Lagentpora verrucosa Canu 
and Bassler, 1930, Proc U S Nat Mus 76 35, pi 6, fig 1 (Galapagos Is¬ 
lands), not Lagentpora verrucosa Canu and Bassler, 1928, Proc U 8 Nat. 
Mus 72 137, pi HI, figs 5-8 (Gulf of Mexico) 
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SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 

U S Department of Agriculture —Drought-resistant grasses, to be used 
in rebuilding the depleted rangelands of the West, will Ira sought in central 
Asia by an expedition of the U 8 Department of Agriculture On the edge 
of the Gobi Desert thero are great natural grasslands, which have been 
pastured for thousands of years by nomad tribes, without any sign of ex¬ 
haustion In this region the temperature ranges from 100 degrees Fahren¬ 
heit in the summer to 40 degrees below zero in the winter, and severe 
droughts arefrequent Yet the grasses survive, and the herds of livestock and 
game thrive on them The leader of the expedition will be Nicholas Roe¬ 
rich, veteran explorer of interior Asia, f rom Kashmir to the Altai mountains 
With him will be his son, George Roerich, an expert in Central ABiatie 
languages, and two Bureau of Plant Industry agrostologists, H G Mac¬ 
Millan and J L Stephi ns 

The drought is charged with guilt in the 66 per cent increase in forest fires 
for 1934 over the average for three years If the number of fires increases at 
the same rate throughout this year the total number will exceed the total 
of 140,722 fires recoided for 1033 The area burned last year was 43,889,820 
acres, with a total damage, estimated as accurately as possible by the Forest 
Service, at $60,274,960 

The unparalleled drought in the Midwest, soon to enter its fifth month, is 
showing up m the water levels of the great rivers—the Mississippi, the 
Missouri, the Arkansas and the Red, which are approaching new low marks 
at many stations The Great Lakes also reflect the dry spell in lower levels 
Only Lake Superior is higher than the ten-year June average 

Seeds that refuse to sprout when planted can be roused from their 
dormancy by first soaking them and then exposing them to light for a short 
time—in many cases as little as a few seconds L H Flint has discovered 
this in extensive experiments on lettuce seeds, and m less elaborate tests on 
lespedeza, a clover-like forage plant important m the South, and on the 
weeds, mullein and curled dock It is only the longer wave lengths of light, 
Dr Flint discovered, that have this stimulating power Seeds exposed to 
light at the blue-violet end of the spectrum refused to germinate Even seeds 
that had been given the stimulating treatment with the longer wave lengths 
at the red end, and then were exposed to blue or green light, would not 
sprout Apparently something in the shorter wave length rays reverses the 
process set up by the longer ones 

Organization of new Division of Game Management —The recently created 
Division of Game Management in the Bureau of Biological Survey will be 
organised as follows, under Stanley P Young, in charge In the new set-up. 
four sections will have care of the four distinct branches of tho divisional 
operations W E Crouch, of the old Division of Predatory Animal and 
Rodent Control, will head the section dealing with the activities of law- 
enforcement officials and supervisors of game preserves and bird refuges 
Albert M Day, also of the old Predatory Animal and Rodent Control 
Division, will head the section on the control of injurious mammals F P 
Callaghan, of the old Division of Game and Bird Conservation, will head 
the section dealing with the prosecution of violators of Federal migratory- 
bird laws R W Williams will head the section dealing with importations 
of foreign wild species and issuance of Federal permits under laws admin- 
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is to red by the Bureau, as formerly Eight administrative regions have been 
established, covering the United States, each to be m charge of a regional 
director 

U S Public Health Service —During July and August, the U 8 Public 
Health Service was called upon to concern itself with two serious outbreaks 
of disease typhoid fever in several parts of the country, and bacillary dy¬ 
sentery in New York City and New Jersey, although the direct combating 
of these threatened epidemics was competently taken care of by state ana 
local health authorities The increase in typhoid appears to have been an 
indirect consequence of the drought, smaller communities whose normal 
water supplies failed were compelled to turn to secondary sources, which 
wero in some cases insufficiently safeguarded An interstate problem arose 
when several members of a leading circus troupe became ill with typhoid 
fever After determining that none of the food handlers connected with the 
circus were earners, the Public Health Service decided that the continued 
travel of the orgaiuzation did not constitute a danger to pubho health 

Children's Bureau, U S Department of Labor —In a cntioal review of 
child health, 1933-1634, prepared for the Journal of Pediatnca by Martha M. 
Eliot, director of the child hygiene division of the U 8 Children’s Bureau, 
certain pertinent facts regarding effects of the depression on child health 
are analysed and attention is called to Bteps already taken to attempt to 
safeguard child health in the future Quoting reports from official ana un¬ 
official sources Dr Eliot concludes that “there would seem to be little doubt 
any more that the depression has been having an adverse effect on the health 
and nutrition of many of the five or six million of children affected by the 
lowering of living standards due to unemployment or underemployment,” 
and suggests that since the effects are apparently cumulative, it is likely that 
they will contuiue to be felt for a considerable penod after the depression 
has passed, unless more active steps are taken to combat them than are pos¬ 
sible with the present limited child-health budgets and relatively low stand¬ 
ards of relief still prevalent in many communities 

Office of the Sutgeon General, War Department —The United States Army 
Medical Department Research Board, which has been functioning m Manila, 
P I, for the past 33 years, has been transferred to the Canal Zone, Panama 
This step was taken for two reasons first, it is believed that the activities 
of the Army will be greatly curtailed in the Philippine Islands in the near 
future, second, many problems confront the Army stationed in the Panama 
Canal Zone Therefore, it is believed that the board should attempt to solve 
some of these problems at an early date 

During the winter and spring maneuvers, involving 3,000 troopers, 
atabnne and quinine were used as prophylactic measures against malaria. 
After a period of three months following maneuvers in the Bataan peninsula 
no cases of malaria occurred in the experimental batallion Among the en¬ 
tire 3,000 troops only about 20 cases of malaria m all occurred during and 
following the apmeuver penod These are by far the most encouraging re¬ 
sults that have ever been obtained with troops in the field m the Philippine 
Islands 

National Bureau of Standards —Studies by Milton Harris indicate that 
sam pl es of silk fabnc if exposed to daylight for four months while enclosed in 
an evacuated container, nave as much tensile strength as they had at the 
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start Sumlar samples of silk exposed to the same light, but m moist oxygen 
showed a 10 per cent loss of strength m the same tune The increase of the 
amount of nitrogen m the form of ammonia present in the silk during the 
chemical deterioration of the fabric by light is further evidence that the reac¬ 
tion is one of oxidation 

A recent study of old newspapers made byB W Scribner indicates that 
the rag fiber paper on which news was printed before 1868 was more resist¬ 
ant The older newspapers were found to be still in excellent condition 
Most of the editions appearing after that date, however, contained a crude 
ground-wood fiber They were generally found to be m an advanced stato 
of decay The resumption m 1927 of printing permanent library editions on 

E iper composed of high-grade fibers will probably preserve some of the 
ter records Tests showed that satisfactory papers have been developed for 
this purpose 

A new device for measuring the small amounts of air passing through 
membranes of such varied nature as cigarette paper, buildors’ sheathing 
paper, leather, and food wrappers has been invented by S T Carson 
The Bureau has conducted an investigation of a number of “gas savers,” 
“grease absorbers,” “burner protectors,” and similar appliances that are 
sold over the doorsill by canvassers All of the “gas savem,” it Btated, af¬ 
fected the operation of a satisfactory gas range in such a way as to increase 
the tendenoy to form carbon monoxide, which even m very small amounts 
is injurious to health The “burner protectors,” the report continued, keep 
the burners clean but do so at the oxpeiue of oookmg efficiency None of the 
water backs tested proved satisfactory while some of them caused the forma¬ 
tion of carbon monoxide “The ‘grease absorbers,’ ” the report states, 
“should be called grease diffusers, because they merely distribute the 
grease more uniformly around the kitchen ” 

William ¥ Meggers, chief of the spectroscopy section, attended the 
Spectroscopy Conference at Massachusetts Institute of Technology dunng 
the week of July 16-21 Dr Meggers presented two papers, one on specifica¬ 
tions for wave length standards, and tne other on measurements of standard 
wave lengths in the spectra of the noble gases 
Laubinson S Taylor, m charge of the X-ray laboratory, attended the 
Third International Congress on Radiology at Zurich, Switzerland 
Hugh L Drtden, chief of the aerodynamical physics section, attended 
the Fourth International Congress for Applied Mechanics, at Cambridge, 
England 

News Briefs 

Daily releases of small balloons to carry automatic radio meteorographs 
into the stratosphere are contemplated Lt W H Wenbtrom of the Signal 
Corps, U S Army, has been making studies at the California Institute of 
Technology with this object in view 

Extensive repairs are being made on the Washington Monument, which 
during its 86 yean of existence has developed extensive cracks and spalling 

The recent Congress, just before its adjournment, authorised the ex¬ 
penditure of $500,000 for the construction of a thoroughly modem fisheries 
research ship 

Scattered Indian legends of a tremendously large long-haired animal 
with a “very big nose” which it used for pulling up trees are being invest!- 
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gated by W D Strong of the Bureau of American Ethnology, to sift the 
possibility of survival of the hairy mammoth into post-pleistocene time, and 
until human migration into North America had taken place 

An unusually large concentration of earthquakes, seventeen of them in a 
five-day period ending July 21, was reported by the cooperative agency for 
collecting seismologic data maintained by the U S Coast and Geodetic 
Survey, the Jesuit Seismological Association and Science Service. 

An improved motion picture for aerial combat target practice has been 
adopted by the U S Navy, in appearance and handling weight it closely 
duplicates an actual machine gun 

The outer atmosphere of Venus contains 10,000 times as much carbon 
dioxide as is present in the atmosphere at the earth’s surface, it is indicated 
by reoent studies by Walter S Adams and Theodore Dunham, Jr , of the 

Iki TIT.t A1_ A _r iL_ A_T a.a.-A # _a 




America’s most striking natural wonders are made the basis of the designs 
of thenewNationalParkssenesof postage stamps The one-cent stamp bears 
a picture of El Capilan, in Yosemite, the two-eent, a view of the Grand 
Canyon of Ansona, Mount Rainier appears on the three-cenl stamp, the 
Cliff Palace of Mesa Verde on the four cent, Old Faithful geyser on the five- 
cent, Crater Lake on the six-cent, Mount Desert, in Acadia National Park, 
on the seven-cent, the Great White Throne, in Zion National Park, on the 
eight-cent, Mount Cleveland, in Glacier National Park, on the nine-cent, 
and a scene m the Great Smoky Mountains on the ten-cent 

Personal Items 

General Hugh S Johnson, chief of the N R A, delivered the dosing 
address at the Fourth Annual Economic Conference of Engineers at the 
StevenB Engineering Camp, Johnsonburg, N J , on August 10 

J Bartels, research associate of the Carnegie Institution of Washington 
and professor at the Forsthche Hoohschule, Eberswalde, Germany, arrived 
m Washington early in August He will remain at the Department of Ter* 
restnal Magnetism for about three months, engaged on research work in 
terrestrial magnetism 

On Sept 1,1934,0 W Torrebon will succeed J E I Cairns as observer* 
m-charge of the Huancayo Magnetic Observatory m Peru The latter, hav¬ 
ing completed his three-year term of service at the Observatory, will return 
to Washington W E Scott has been appointed an observer on the staff 
of the Observatory and will leave Washington for Peru on Sept 1 

Alice C Evans of the National Institute of Health discussed certain 
biological and chemical aspects of the bacteriophage m a recent issue of 
Setenee 

Robert S Campbell, foimerly m charge of the Jornada Experimental 
Range of the Southwestern Forest and Range Experiment Station, has been 
appointed senior conservationist in the division of range research of the U 8 
Forest Service, with headquarters in Washington 
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GEOPHYSICS —Earthquakes associated with the 1988 eruption of 
Mauna Loa, Hawaii 1 Austin E Jones, Geological Survey 
(Communicated by T A Jaggar) 

A relation between volcanic outbreaks and accompanying earth¬ 
quakes has long been noted In this connection there ib presented here 
a senes of 77 earthquake locations recorded during the 11 months 
preceding the Mauna Loa eruption of December 2, 1933, followed 
by 19 locations recorded during and after the outbreak 

During the year 1933, a double network of seismograph stations 
was maintained by the U S Geological Survey and the Hawanan 
Volcano Research Association as follows 


TABLE 1 — Seismograph Stations in Hawaii in 1033 


N- 

Map 

wyana 


Map 

wjmbol 

Hawaiian Volcano Observatory 

V 

Hilo* 

H 

Uwekahuna 

u 

Kealekekue* 

K 

Halemaumau (Pit) 

p 

Waikn 

W 


» Two of Ihi atahrra w fcapt gang by »ofanUen 


The main station of this group (V) recorded 232 earthquakes, about 
1,800 spasmodic tremors, and about 2,300 minutes of harmonic 
tremor. Spasmodic tremors are m many cases very small records of 
the secondary waves of small local shocks and m other cases may 
have been generated by moving lava The harmonic or continuous 
volcanic tremor usually accompanies eruptions and is thought to be 
generated by the flowing lava, much as similar vibrations elsewhere 
are generated by water-falls 

About 40 per cent or 96 earthquakes were located Those m Kif auea 
crater have been left out to avoid crowding In July 1933, 35 quakes 

t Published by permunon of the Director of the U 8 Geological Surrey Received 
July 6, 1084 
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and tremors were located in and about Ktlauea orater About half 
of the located earthquakes were felt It is rarely possible to locate an 
earthquake in Hawaii by drawing isoseismalB because only the fringe 
of the island below 4,000 feet elevation is settled 

The earthquakes are located by distances from the several stations 
shown on the map The stations used in finding the epicenter arc 
listed in the table for each numbered earthquake Poor epicenters are 
located with the aid of only one or two stations Good epicenteis are 
located fiom three or four stations 

Depths less than 10 kilometers are not listed The errors m depth 
are large when near the surface of the earth and far from a station 
It is believed that other depths arc too small They should indicate 
any tendency of earthquakes to get progressively shallower or deeper 

The distances from each station are found by measuring the 
“duration of the preliminary” 2 for each caithquake from each station 
record The law s connecting the S-P time interval and the distance 
as found for the Hawaiian islands are 

S„-P a , 5 7+0 143A-5 7e- 0,A 

S*-P*, 7 +0 098A 

S,-P„ f.-0 3 +0 092A 

where t = time in seconds and A» distance in kilometers * These 
distances are first used on a mechanical focus finder, 4 which consists 
of an inverted relief map with distances on strings from each station 
The epicenter located in this way is checked by a graphical method,' 
and the epicenter plotted on the map In 1932 one focus was located 
that appeared deeper than any m the table, namely 70 kilometers 
A slight tendency for the quakes to get progressively shallower up 
to the time of the eruption was noted 

Approximately one seventh of the located epicenters were under 
the sea, usually on the submarine slopes of the island The first one 
in the table occurred in 15,000 feet of water at the SE edge of a 6,000 
foot nse in the sea floor Numbers 0, 2A and 61 occurred where the 
sea is 16,000 to 18,000 feet deep 4 Approximately one third of the 
epicenters were on the quiescent volcanoes of Hualalai, Mauna Kea, 

* S-P interval in seconds 

* Unpublished manuscript 

4 Volcano Letter No Sol, published by the Hawaiian Volcano Research Associa¬ 
tion 

* Physics of the Earth, Seismology National Research Council p 162 

* It is interesting to note that these earthquakes originating under the sea bottom, 
where the island materials consisting of piled-up lava flows are very thin or even lack¬ 
ing, give rise to multiple P and S waves Thu indicates a layered condition of the sea 
bottom near the island chain The numbers of P and S waves found in each of the above 
four quakes u 3, 2, 3, and 4 
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and Kohala The remainder were on the active volcanoes of Kilauea 
and Mauna Loa 

A small number of the located earthquakes of 1933 occurred on the 
known island nfts It is to be expected that the rifts would show 
greater seismic activity in the neighborhood of volcanic centers 



Fig 1—Map of the Island of Hawaii giving location of recorded earthquakes pre¬ 
ceding and following the 1933 eruption of Mauna Loa 


Groups of epicenters fell in lines to the SE, NE, and N of the 
summit crater of Mauna Loa These lines of epicenters may define 
rifts No topographic features have been found to indicate that these 
are nft lines 

A number of earthquakes occurred within craters More than 40 
small shocks, chiefly instrumental, were recorded from Kilauea crater 
during the year At times these crater shocks definitely precede and 
accompany eruptions More often they are caused by movements 
deep in the volcano These movements are sometimes accompanied 
by surface changes such as opening of cracks and changes of tilt. 
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TABLE 2 —Earthquakes Puoidxng and Following the 1088 Eruption or 

Maun a Loa 


M*P 

Nm 

Data 

Ut N 



o / 


Jan 11 

19 

0 

Jan 11 

E3Q 

1 

Jan 81 

19 34 

2 

Feb 10 

19 22 

2A 

Feb 4 

18 42 

3 

Feb 13 

20 11 

4 

Feb 16 

19 49 

6 

Feb 18 

20 02 

6 

Feb 18 

19 31 

7 

Feb 21 

19 28 

8 

Feb 22 

ie 03 

9 

Feb 27 


10 

Feb 28 

19 43 

U 

Mar 8 

19 33 

12 

Mar 8 

19 17 

18 

Mar 8 


14 

Mar 0 

19 08 

18 

Mar 26 

19 22 

16 

Mar 28 

20 09 

17-20 



21 

Apr 9 

19 64 

22 

Apr 16 

19 13 

23 | 

Apr 30 

19 13 

24 

Apr 30 

19 21 

26 

May 2 

19 37 

26 

May 9 

! 19 32 

i 

27 

May 17 

19 64 

28 

May 20 

19 32 

20 

May 24 

19 49 

80 

May 24 

20 02 

81 

May 25 

; 19 56 

82 

May 27 

19 26 

88 

May 28 

, 19 33 

84 

June 7 

i 19 63 

86 

June 0 

19 27 

86 

June 16 

19 36 

87 

June 10 

19 13 

88 

June 20 


80 

June 22 

20 03 

40 

June 26 

19 24 

41 

June 20 

19 40 

42 

July 2 


48 

July 14 



Losg. W 

Raeofdiflc 

BUUoaa 


o / 

158 

VHKW 


154 42 

VHK 


154 27 

VH 


155 26 

VHK 

53 

156 11 

VHK 


155 50 

VHKW 


155 28 

VHKW 

37 

156 17 

VHW 

12 

155 36 

BKW 

57 

155 31 

VHKW 

28 

155 25 

VHK 

V 


156 05 

VK 


156 18 

KW 


156 15 

VH 

V 

10 

166 27 

VHW 


166 09 

VHK 

13 

166 48 

VHKW 


166 53 

KWVH 

23 

156 03 

VWHK 

37 

165 18 

VHKW 

19 

165 17 

VHKW 

33 

155 43 

VHKW 


166 27 

VHKW 


166 06 

VHW 


166 22 

VW 


166 37 

VHKW 


166 31 

VHW 


165 35 

HKW 


155 27 

VHKW 


156 05 

VK 


155 28 

VHW 


155 42 

VHK 

10 

155 16 

VHK 


155 25 

VHKW 

V 

10 

155 33 

VHKW 

11 

155 15 

VUP 


155 48 

VHKW 

V 

V 



Not felt 
Not felt 
Not felt 

Felt by few in scattered 
positions 
Not felt 

Felt at Honokaa 
Felt at Honokaa 
Not felt 
Not felt 
Not felt 

Felt at Honokaa 
Not felt 
Not felt 
Not felt 
Near no 12 
Felt at Pahala 
Not felt 

Felt in north of Island 
Near or in Kilauea crater, 
not felt 
Not felt 

Felt lightly In Hilo 
Not felt 

Felt near Voleano, V 
Approximate location, not 
felt 

Felt at Voleano and near 
epicenter 

Felt near epicenter 
Not felt 

Felt at W A Honokaa 
Felt in Honokaa 
Not felt 
Felt lightly 
Felt near epicenter 
Not felt 

Slopped water from tanka 
near epicenter 
Not felt 
Not felt 

Near or in Kilauea crater 
Felt near epicenter 
Not felt 

Felt lightly over Island 
In Kilauea crater, not felt 
In Kilauea crater, not felt 
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TABLE 2 —Continued 


Map 

No 

Date 

Lai N 

Loot W 

Eaoordag 

Depth 

km. 


44 

July 19 

e / 

19 20 

O f 

155 20 

VHW 

40 

Felt in Hilo 

46 

July 20 



V 


I n Kilauea crater, not felt 

46 

July 22 



V 


In Kilauea crater, not felt 

47 

July 31 

19 20 

155 30 

VHK 

16 

Felt sharply near epicenter 

48 

Aug 7 

19 06 

155 39 

VK 


Felt noar epicenter 

40 

Aug 31 

19 48 

165 12 

VHKW 

39 

Not felt 


Sept 2 

19 02 

166 40 

VHK 


Not felt 

61 

Sept 7 

19 18 

165 27 

VHK 

45 

Felt 

62 

Sept 11 

19 02 

155 58 

VHK 


Not felt 

53 

Sept 11 

19 23 

155 28 

VHK 

11 

Felt near epicenter 

53A 

Sept 14 

19 23 

155 40 

VK 


Not felt 

64 

Sept 14 

19 10 

165 05 

VH 


Not felt 

66 

Sept 16 

19 43 

155 35 

VH 


Not felt 

66 

Sept 20 

19 36 

155 27 

VH 


Not felt 

57 

Sept 21 

19 24 

165 01 

VPU 


Not felt 

68 

Sept 26 

19 42 

155 23 

VHK 

11 

Felt slightly 

69 

Sept 28 

19 22 

155 27 

VHK 

15 

Felt near epicenter 

60 

Sept 30 

19 43 

156 26 

VKW 


Not felt 

61 

Oct 13 

19 12 

154 23 

VH 


Felt slightly m Hilo 

62 

Oot IB 

19 37 

155 26 ! 

VHKW 

15 

Felt slightly in Hilo 

63 

Oct 20 

19 22 

155 12 

P 


Felt near epicenter 

64 

Oct 21 

19 21 

165 31 

VHK 


Felt generally 

66 

Oct 21 

19 25 

155 30 

VHK 

15 

Felt generally 

66 

Nov 10 

19 16 

155 43 

VK 


Felt in distnot to N W 

67 

Nov 13 

19 50? 

155 40? 

W 


Felt at Waikii 

68 

Nov 26 

20 15 ? 

155 50? 

VW 


Kelt in Kohala 


Nov 25 

19 22 

155 26 

VHK 


Not felt 

70 i 

Nov 26 

19 12 

155 41 

VHK 


Not felt 

71 

Nov 28 

19 26 

155 16 

VUP 


In Kilauea crater 

72 

Nov 30 

19 23 

155 17 

VUP 


Not felt 

73 

Deo 1 

19 30 

155 33 

vn 


Not felt 

74 

Dec 2 

19 30 

155 35 

VHKW 

14 

Felt 

75 


19 34 

155 37 

VW 


Not felt 

76 


1930 6 

155 34 6 

VHKW 


Not felt 

77 


19 29 

155 37 

VKW 


Felt 

78 


19 32 

155 32 5 

VHKW 


Felt 

79 


19 29 5 

155 37 

VKW 


Not felt 

80 

Dee 2 

19 23 

155 28 

VHKW 


Not felt 

81 

Deo 7 

19 12 

155 46 5 

VKW 


Felt near epicenter 

82 

Dee 12 

19 25 

155 20 

VPU 

7 

Not felt 

83 

Deo 14 

19 30 

155 25 

VHKW 

25 

Felt near Kilauea 

84 

Deo 20 

19 51 

155 17 

VHW 

5 

Not felt 

86 

Deo 20 

1924 5 

155 18 

VUP 


Not felt 

86 

Deo 20 

1946 5 

155 14 

VHW 


Not felt 

87 

Deo 27 

19 43 

155 21 

VH 


Felt near epicenter 

88 

Deo 27 

19 44 

15515 5 

VH 


Felt near epicenter 

89 

Deo 27 

19 47 

155 20 

VH 


Frit near epicenter 

90 

Deo 27 

19 36 

155 19 

VH 


Frit near Kilauea 

91 

Deo 30 

19 26 

155 33 

VpKW 

17 

Frit in Hilo 

92 

Dee 31 

19 11 
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Earthquakes have been repotted felt by parties on Mauna Loa, 
usually while in or near the crater or near the rifts These quakes 
often give small instrumental records or none at all It may be in¬ 
ferred that Mauna Lon earthquakes equal if not surpass the numbers 
recorded from Kilauea 

The Mauna Loa eruption of 1914 7 was preceded, during two months, 
by earthquakes more than 20 kilometers away from the Observatory 
In October 1933 a similar seismic disturbance occurred There was a 
notable increase in the earthquakes in the range of 20 to 100 kilo¬ 
meters This swarm of earthquakes preceded the outbreak of Mauna 
Loa by six weeks 

Nearly coincident with the outbreak and probably caused by it, 
were 13 quakes recorded in slightly more than two hours Only three 
of these were felt as far away as Hilo A party staying at the rest 
house on the Mauna Loa northeast nft, elevation 10,000 feet, re¬ 
ported that the shocks were quite alarming Of the 13 shocks, six 
were large enough and well enough recorded at all stations to be 
located The depth of the first was 14 kilometers The measurements 
suggest that the following quake (No 75) was 6 kilometers deep, the 
next two were near sea level or above, no 78 was at 4 kilometers 
depth (possibly above as the elevation of the mountain is 4 2 kilo¬ 
meters), and no 79 was at 9 kilometers depth It should be remem¬ 
bered that there were seven smaller unlocatable shocks at this time. 
One preceded and six followed the six located shocks It is probable 
that they were of such high focus as not to record completely at any 
other station It is quite likely that they were located m the south¬ 
east section of the crater of Mokauweoweo, as the located shocks do 
not quite coincide with the eruption fissures 
During and after the eruption the known seismic activity migrated 
aw ay from the volcanic center, the direction being SW, SE, E, and 
NE The larger numbers of epicenters were on the NE nft of Mauna 
Ix>a and to the east of Mauna Kea 

A list of the recorded earthquakes is given in Table 2 and their 
location noted on the map (Fig 1) 

T H O Wood The eeumte prelude to the 1914 eruption of Mauna Loa Bull 
Seis Hoc 5, No 1 1915 
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GEOPHYSICS —A note on the elastic properties of rocks 1 Roy W 
Goranson, Geophysical Laboratory, Carnegie Institution of 
Washington 

Variations in the physical and chemical constitution of rocks are 
found to produce observable changes in their elastic properties This 
fact constitutes an important resource m geophysics because the 
elastic properties of material at depth m the earth can be evaluated 
from seismologic data if the density is known When these elastic 
properties determined within the earth are compared with the known 
properties of rocks determined from laboratory mcasuiements im¬ 
portant information concerning the natuicof the material is at once 
available However, in order to make such coirelations it is assumed 
that a simplified form of the elastic theory is valid, that rock speci¬ 
mens are representative of the rock body from which they were re¬ 
moved, that elastic data are independent of tho method employed, 
and that the functional relations are sufficiently well known so that 
laboratory data can be safely cxtmpolatcd beyond the experimental 
pressure limit It is w ell know n that these assumptions are not fulfilled 
exactly, but they approximate to the actual conditions in many 
cases, in other cases they do not The addition of new data has re¬ 
opened the problem of reconciling the elastic properties of rocks 
calculated from seismic data with those obtained from laboratory 
measurements 

The elastic symmetry of perfectly annealed, homogeneous glass 
is isotropic, but that of crystals is not isotropic (anisotropic) and 
vanes with tho crystalline symmetry An aggregate of randomly 
onented crystalline grains, such as is present in some rocks, should 
behave isotropically as a whole if no other vanables entered into the 
scheme of things, but an analysis of the expenmental results shows 
that, under certain conditions, to ignore such other vanables would 
lead to Benous error because directional vanations apart from mere 
crystallinity have been observed m the same specimen Even though 
we assume that the stress-strain relations are calculable by the class¬ 
ical theory of elasticity the mechanics and contnbutions of such vana¬ 
bles are not sufficiently known at present to be evaluated, and so for 
purposes of calculation in correlating different data, isotropy is gen¬ 
erally assumed as an approximation If such calculations lead to results 
consistent with other data general expenence is that they will be 
fairly trustworthy, if not, then these vanables cannot be neglected 

1 Received July 24, 1684 
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If homogeneity of constitution and isotropy be assumed there are 
simple functional relations 1 * between the compressibility 0 or bulk 
modulus K (K- 1/0), modulus of rigidity R, Young’s modulus E, 
Poisson’s ratio <r, the velocity of the distortional wave V, (V, 1 — R/p) 
and the velocity of the compressional wave V, (V, 1 — 4V,*/3 —K/p) 
These relations are such that if the density p, and any two of the 
quantities are known the others can be evaluated 

The actual determination of elastic properties of rocks can be 
divided into two types, namely, dynamic methods mvolvmg adiabatic 
changes of state and static methods involving isothermal changes 
of state lb 

In the first group fall all data of seismic origin and some few labo¬ 
ratory data at low pressure obtained by setting the specimens mto 
vibration All other laboratory data have been derived by static 
methods F D Adams and Coker 3 determined E and <r by measuring 
the longitudinal compression and lateral extension under unidirec¬ 
tional thrust (mean stress of 350 bars) The Watertown Areenal 4 
has made similar measurements on rock materials Nagaoka 1 de¬ 
termined E and R by measuring bending and twistmg of specimens 
Zisman* determined E and a under unidirectional thrust (to a mean 
stress of 55 bars) and 0 under hydrostatic pressure (to 700 bars) by 
measuring changes in lmear dimensions Nagaoka’s values of E and 
R would lead to negative compressibilities, an absurdity Zisman’s 
values of E and a are not consistent with his compressibilities More¬ 
over, his determinations of 5 - (l/l 0 )dl/dp (where l denotes length, U 
being the initial length, and p the pressure) arc not in general equal 
to |0 which would be true for isotropy At low pressures rocks cannot 
therefore be treated a pnon as if they were homogeneous isotropic 
substances 

Because rocks can differ widely not only in mineral composition 
but also m gram size and orientation, gram boundary bonding, and 
kind and amount of open spaces (pores, cracks, etc) it does not seem 
surprising that inconsistencies occur when different methods are 
used If the seismic disturbance as registered on a seismograph repre¬ 
sents that portion which has lost the least amount of energy m its 

1 Ror W Gobanson Thermodynamical relatione tn multi-component systems 
Carnegie Inst Washington Publ 408 1030 ■ p 128, b p 122 

1 F D Adams and E G Conn An investigation into the elastic constants of rocks 
mere especially with reference to cubic compressibility Carnegie Inst Washington 
Publ 46 1006 

4 Watertown Arsenal Report, 1804 

1 H Nagaoka Phil Mag 50 53 1000 

• W A Zisuam Proc Nat Acad Soi 19 653 1033 
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travel, and therefore must have followed paths of high elasticity, 
there is present here a type of discrimination entirely lacking in 
static methods The inhomogeneities stated above could then give 
widely different results for static and dynamio methods at low pres¬ 
sures which would become ironed out at high pressures 

Rock composition, gram size, type of bonding, and porosity will 
be functions of the conditions at the time of formation and so may 
be more or less uniform over a relatively large area Open spaces 
other than pores will depend on the later history of the region and can 
be extremely localized The act of removing a specimen for test may 
contribute by introducing stresses sufficient to open up cracks and 
loosen the rock structure If seismic disturbances as registered are 
propagated along paths of high elasticity and therefore in effect 
ignore the open spaces, as Zisman concludes from his data, the bulk 
modulus will be dependent only on the kind of mineral grains, their 
orientation, and bonding The mineral grains may be intimately 
interlocked, touching at only a few points, or separated by a bond 
of cementing material A close knit interlocking structure of randomly 
oriented grams should have elastic properties approaching the mean 
of the constituent mineral grains whereas the largest deviation should 
be found m rocks of loosely aggregated grams This is corroborated 
by general experience 

The idea that stresses accumulate mainly m the neighborhood of 
surfaces of discontinuity of physical properties might lead one to 
consider changes m geometric shape arising from complicated non- 
hydrostatic internal strains m the neighborhood of such gram con¬ 
tacts If such effects were noticeable they would show up in linear 
measurements as hysteresis or as antsotroptc behavior, but in volume 
measurements only plastic flow with increase m density (permanent 
set) occurred Such an effect would be most apparent m highly com¬ 
pressible heterogeneous materials such as granite 

Zisman has determined the compressibilities of several rocks to 
pressures of 700 bars by measuring linear changes with pressure and 
calculating the volume changes from them In some of his experiments 
he has made independent sets of measurements on three separate 
pieces from the same specimen but cut at nght angles to each other 
Even such precautions do not seem to have been sufficient to give 
a truly representative compressibility because, with the exception of 
one specimen in which the feldspar/quartz ratio was highest and 
therefore by this criterion should have been the most incompressible, 
his compressibilities of uncovered granites average lest than the com- 



422 journal or the Washington academy or sciences vol 24, no 10 


preseibilities calculated from the volume average of the component 
minerals, this seems hardly probable because the latter represent 
minimum value curves to which the experimentally determined values 
approach asymptotically at high pressures His compressibility value 
for uncovered Vermont marble is less than the compressibility of 
calcite and m lme with his results on granite He has also made 
measurements on a rock which he calls dolomite but describes as 
having 98 per cent calcite, it may have been incorrectly described but 
if not it should have a compressibility equal to or more than calcite, 
his actual value of 0 is about 14 per cent less than that of calcite 

It might be concluded from such results that a very low form of 
elastic symmetry ib present in such rocks and that when they are 
strained there is mvolved not only a change in linear dimensions 
but also a change m angular dimensions For example, a cube of 
granite would not remain a cube or even a rectangular parallelopiped, 
but deform into some non-rectangular configuration A measure of 
the compressibility could not then be obtained, in general, from three 
linear changes at right angles to eaoh other From Zisman’s results, 
the change in configuration of such rocks should differ enough quanti¬ 
tatively from a simple conti action of the linear elements to be readily 
apparent This low form of symmetry, if it exists, must be confined 
largely to low pressures, at moderate to high pressures there is fair 
agreement between linear and volume measurements, and between 
laboratory and seismic data 

There are, however, other effects at low pressures which must 
first be taken into consideration Hysteresis, which implies irreversi¬ 
bility in the sequence of states through which the specimen passes 
is indicated by elastic afterworking and permanent set in the results 
of the Watertown Arsenal, Adams and Coker, and Zisman Elastic 
afterworking is a term used when the strain produced in a specimen 
under load is not m general independent of time and when the extent 
of elastic recovery depends on the length of time a strained specimen 
is free from load The results of Adams and Coker and of the Water- 
town Arsenal show clearly that there is an increase in resistance of 
rock to deformation from repeated loading and unloading of forces 
Permanent set, generally grouped under plastic effects, is the term 
used for ultimate deformation, the specimen never returning to its 
original condition These all indicate that the instantaneous state of 
a rock depends not only on the external conditions prevailing at the 
instant but also on the previous states The classical theory of elas¬ 
ticity is, moreover, restricted to conditions m which the strain result- 
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mg from a load disappears on removal of the load, and this necessary 
condition is violated by the above hysteresis phenomena 

A rock specimen is probably not m the same state of strain as the 
parent rock body from which it was obtained The mere separation 
of the specimen from the parent body can alter its state of strain by 
a rearrangement and release of accumulated stresses Some disturb¬ 
ance, generally by impact, also follows from the removal, and strains 
induced by a force suddenly applied may be twice those induced by 
the same force applied slowly These stresses may be sufficient to 
further complicate the history of the specimen by opening cracks 
and loosening the rock structuie The strain history of the rock body 
will not be known because the conditions existing at the time of its 
formation will not be those of today, and during the intervening 
time loading and unloading, aided by shearing forces, will have acted 
to modify the original stress-strain relations It can generally be 
assumed, however, that the rock body will be in a state of ease for a 
higher state of strain than the specimen (that is, it can be strained 
without permanent set to a higher hmit of strain) In this connection 
it is interesting to note that experimental results obtained at high 
pressure do not exhibit any of these irreversible phenomena Bndg- 
man observes a linear hysteresis but this is a true elastic hysteresis in 
which the stress-strain diagram is a closed, reproducible curve 

It is suggested that if the specimen be first seasoned, perhaps le- 
peatedly, at rather high hydrostatic pressure, the experimental re¬ 
sults obtained at low pressure would become more reproducible, more 
amenable to theoretical treatment and probably more representative 
of the rock body For this seasoning the specimen should be made 
impervious to the pressure fluid in order that the pressure may act 
on the specimen as a whole 

In the high-pressure range Bridgman 7 has determined 6- (1 /l»)dl/dp 
from linear measurements and L H Adams* and his co-workers 
0 - (l/V 0 )dV/dp by obtaining volume changes from piston displace¬ 
ments It is indicated that at high pressures rocks become more 
amenable to treatment as isotropic bodies since the compressibility 
values of Bridgman and of Adams are generally in good agreement 

However, even for high-pressure data a postulation of isotropy 
can lead to senous error It has been stated in this article that per¬ 
fectly annealed homogeneous glass is isotropic but this is not true 
for strained glass In order to obtain basalt glass or tachyhte it is 

’P W Bbukikan An J 8m 7 81 1934 (racks), ibid 10 860 1936 (taefayhts), 

• L H Adams and E D Williamson J Franklin Iasi 195. 476 1938 L H. 
Adams and E E Gibbon Pros Nat, Acad Soi 13 376 1936 (taohykta) 
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necessary to cool the melt rapidly because it crystallises readily 
Rapid cooling means steep temperature gradients and this treatment 
yields a strained glass Bndgman 7 has determined 6 and Adams and 
Gibson* have determined 0 of Kilauea tachyhte m the pressure range 
of 2 to 12 kilobars Adams and Gibson’s mean value of 0 at 25°C 
for this pressure range is 1 45 XlO - * reciprocal bars Also, from their 
residuals, it is apparent that over this range of pressures A0 is negative 
and not more than 3 per cent of this value Bridgman’s value of S at 
30°C is 0 45 X 10~* reciprocal bars to 7350 bars, at pressures above 
7350 bars the slope is about the same but negative, l e, the specimen 
elongates under pressure On the assumption of isotropy 0 would be 
1 35 X 10~* reciprocal bars to 7350 bars and then become negative 
by about the same amount, which of course cannot be true The 
reversal point is affected by temperature, which is what we should 
expect if temperature strains were mvolved, at 75° there is no reversal, 
and he finds 50 /dp, assuming A0-3A5, negative and about 14 per 
cent of the compressibility at 7 kilobars for the pressure range of 2 
to 12 kilobars But isotropy cannot be assumed here and 0 is not 
equal to three times the change of one linear dimension with pressure 
at any pressure A representative 0 from linear dimensions can only 
be obtained from the measurements along each of the three principal 
directions of the strained glass It would seem reasonable then to 
assume that 0 and 50/9p obtained from volume measurements, such 
as those of Adams and Gibson, will be more reliable than from meas¬ 
urements on one linear dimension of such non-isotropic material, 
and although it is possible that 0 might decrease more rapidly at high¬ 
er pressures, there is no a priori reason for such a conclusion The 
extrapolations Daly* makes of Bridgman’s data at 75° could there¬ 
fore be in error 

Rock specimens sealed so that they do not come in contact with 
the compression fluid have a much higher compressibility at low 
pressures than specimens open to and therefore penetrable by the 
pressure fluid as is indicated by Zisman’s measurements This would 
be expected because a certain penetration of fluid into the open spaces 
of the “uncovered” rock specimens would occur and so prevent these 
cavities from closing under pressure In sealed specimens the paths 
of least resistance are the openings m the rock specimen, the first 
effect of pressure will be to close up these openings and therefore 
they will contribute less and less to the compressibility of the speci- 

• R A Dalt Iqneou* rocks and the depth* of the earth (McGraw-Hill Book Co . 
New York, N Y) 1933, pp 189-190 
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men as pressure is increased, consequently the measurements at high 
pressure of sealed and unsealed specimens would approach one an¬ 
other in value, which is what L H Adams and Williamson found to 
be the case However, anomalous behavior can occur m uncovered 
rock specimens because, for a certain pressure fluid, a certain range 
of differential pressures will be needed to fill the rock cavities with 
the fluid These differential pressures may be inappreciable or may 
be so high that the openings are closed by pressure before they can 
be filled with the fluid The effect from openings which lie between 
these two extremes might result in a compressibility which is high 
for increasing pressure and low for decreasing pressure Bndgman 
concluded that some of the reverse hysteresis he observed in his 
measurements on changes of length in rock with pressure might be 
due to this effect 

By way of summation, it would seem from an analysis of the results 
that a linear method which demands much more m the way of homo¬ 
geneity and perfection of elastic properties than does a volume method 
is not as well adapted as the latter method for Buch heterogeneous 
materials as rocks, particularly at low pressures 

Secondly, low-pressure experimental results will not be reproducible 
or strictly applicable to treatment by the classical theory of elasticity 
unless the irreversible phenomena of plasticity (permanent set) and 
elastic afterworking be eliminated Again, a rock specimen will not 
be representative of its parent rock body because the state of strain 
is a function not only of the external conditions prevailing at the 
time but also of the past strain history or conditions A remedy for 
both might be obtained by giving the sealed specimen a preliminary 
seasoning at a high hydrostatic pressure, perhaps of the order of ten 
or twelve kilobars 

Thirdly, rock structure plays an important r61e m low-pressure 
compressibility but becomes less important as pressure is increased, 
at 12 kilobars the rock compressibility does not differ very markedly 
from the volume average of the mineral compressibilities The slope, 
90/dp, to 12 kilobars includes then practically the major effect of 
the rock structure Compressibilities obtained by extrapolating experi¬ 
mentally determined dopes of crystalline rocks to much higher 
pressures will therefore be too low. A more representative slope, 
dP/dp, for high-pressure extrapolation will be the average dp/dp of 
the component minerals (averaged by volume percentages) 

Fourthly, Zisman found that low-pressure elastic moduli resulting 
from dynamic methods are higher than those from static methods 
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An explanation of this discrepancy, namely, that there is a discrimina¬ 
tion by the former resulting in data that in effect ignore the presence 
of cracks and cavities in rocks, seems reasonable The first impulse, 
for example, of a compressional tram of waves recorded on a seismo¬ 
graph will be the strongest because it will have lost the least amount 
of energy. Since this is taken as the travel time of the compressional 
wave there is introduced a kind of discrimination which is observa¬ 
tional in character Elastic moduli obtained from such data will rep- 
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resent paths of high elasticity in rocks, that is, paths which include 
a minimum of open spaces In order to duplicate seismic data, then, 
the effect of such cracks and cavities must be eliminated from static 
measurements For closely bonded mineral grams such as are found 
among igneous rocks an extrapolation from high-pressure experi¬ 
mental data should agree with low-pressure seismic data. Such a 
comparison is made in the following table and diagram using granite 
as the example because the data for it are rather complete, and fur¬ 
thermore the sake rocks as exemplified by granite yield more typical 
results than do the femic rocks They are probably also of more inter¬ 
est geologically m the low-pressure field of experimentation. 

From the table and diagram it is seen that the best agreement with 
the near-surface compressibility calculated from the seismic data of 
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Leet and Ewing 10 is the value obtained (in parentheses) by direct 
extrapolation downwards of Adams and Williamson's high-pressure 
measurements 

The feme rocks are more unstable than the sake rocks when ex¬ 
posed to weathering, and thiB weathering by loosening the rock struc¬ 
ture and by alteration of the original minerals can have a large effect 



Pressure ~ Kilobars 


Fig 1 —Compressibility of granite plotted as a function of pressure, compressi¬ 
bility p In reciprocal bars XKf, pressure in kilo bars (1 kilobar-10 9 dynes cm -1 ) 
Z-QV cov refers to average of Zisman’s results on oovered granites, Seismic refers to 
Leet and Ewing's seismic results on granite, AW-unc and AW-cov refer to averages of 
Adams and Williamson's results on uncovered and covered granites respectively, 
broken lines are extrapolations downwards from high-preesure results, Z-Q unc and 
Z»R unc refer to Zisman’s results on uncovered Quincy and Rock port granites re¬ 
spectively 


on the compressibility of the rock Measurements made on various 
diabases result m compressibilities which vary from 1 2 to 1 8 X10- 4 
reciprocal bars at 2 kilobars, the freshest rock having the smallest 
compressibility This range of values is very materially reduced at 
higher pressures (at 10 kilobars it is 1 1 to 1 3 Xl0“*) but indicates 

4 375 rwa*” Md W M Ewnf0 phy,ic * 2 160 1982 L D * Lht Ph y«« 








428 journal or the Washington academy or sciences vol 24, no. 10 

that (or low pressures, which mean shallow depths and therefore 
more or less weathering of the rock, a satisfactory average compressi¬ 
bility cannot be obtained The seismic compressibility of Sudbury 
nonte, from Leet and Ewrng’s measurements, is 1 56 X 10~* which 
corresponds with a downward extrapolation of the mean of values 
given above, but this is probably merely a coincidence 

Laboratory data comparable with near-surface seismic data cannot 
be obtained for loosely consolidated rocks such as some sandstones, 
shales, etc , by any kind of high-pressure extrapolation because here 
looseness of mineral bonding plays a large r61e 


PALEONTOLOGY —The pelecypod genus Vulsella in the Ocala lime¬ 
stone of Florida and its bearing on correlation 1 F Stearns Mac 
Neil, U S Geological Survey (Communicated by W C 
Mansfield ) 

This paper records from the Eocene Ocala limestone of Florida a 
new species belonging to the pelecypod genus Vulsella Though well 
known m other parts of the world, the genus has been nearly unknown 
in the Americas, in fact, the specimens here described constitute only 
the second reported occurrence in the western hemisphere The first 
record was based on a small specimen of Vulsella found living off 
the Pacific coast of Nicaragua and now in the U S National Mu¬ 
seum (U. S Nat Mus Cat No 101935) Dali 1 * made this specimen 
the type of a new species, Vulsella pactfica Dali, though there can be 
but little doubt that it is identical with a form now inhabiting oriental 
seas, and that it amved m the eastern Pacific m comparatively recent 
times Commenting on the distribution of the genus VulseUa , Dali 
reported the find as the first known occurrence of the genus in the 
Americas His remark may be extended to include the entire family. 

The species of VulseUa are extremely variable Of the many Recent 
forms described as species, probably only three or four are valid 
Smith 1 retains four in his revision of the genus, whereas Cox 4 after 
an examination of a large number of specimens from the Eocene of 
Somaliland believes that even some genera proposed on the basis of 
fossils may represent mere individual variations 

1 Published by permission of the Director of the U S Geologic*! Survey Re* 
oared April 6, 1934 

1 Dall, W H U. S Nat Mus Pros 32 no 2183, p 403 1917 

9 Smith, E O Malaoolog Soc London Proo 9 806 1910-11 

4 Cox, L R Roy Soe Edinburgh Trans , pt 1 (no 2) 1931 





Fig 1 —VuUella dtperdUa Lamarck, XH C&loaire growler 
Ully St George, Oiae, France 

Figa 2-4 —VuUella tooodt |Teppner, after Wood Bartoman Barton, England 

Figs 6-11 —VuUella ocalenns Mac Nell, n ap 6-6—Juvenile form, X3 Cotype, 
2 miles northeast of Sumpterville, Sumpter County, Fla 7-0—Young adult, XU 
Pa retype, 1J miles south of Newberry, Alachua County, Fla 10-11 —Adult, XII 
Cotype, same locality as Figs 6-6 
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There is probably not sufficient material in collections in America 
to permit a satisfactory systematic study of the species or possible 
genera of the VulBellidae To the writer, however, the suggestion is 
strong that the Ocala species forms with Vulsella deperdita Lamarck” 
(Fig 1), from the Calcaire grossier of France, and Vulsella woodi 
Teppner* (Figs 2-4), from the Barton beds of England, a small 
group whose pronounced aviculid characters may warrant separation 
as a distinct genus 

Deshayes 7 made the following remarks on the peculiarities of 
Vulsella deperdita 

“Elle se distingue de sea trois cong<m6ret> du bassin de Pans [V minima, 
V angusta, V anomala] par ses crochets obliques et mfime divergents, for¬ 
mant dans le jeune Age, un commencement de spire Le bord de la fossette 
se d6tache sous le forme d’une crAte tranchante qm suite le movement 
spiral du crochet et l'accompagne jusqu’au summet ” 

The “bord de la fossette” is, more correctly, the posterior dorsal 
margin of the shell 

The group of V deperdita is the only group of vulsellids in which 
the posterior dorsal margin remains alate or sub-alate in the adult 
and, with the exception of the enigmatical Naiadina herberti Mumer- 
Chalmas, the only group showing a tendency to antenor inflation or 
elongation Furthermore, Recent shells of the genus Vulsella consist 
of vertical pnsmatic crystals on a thin internal nacreous layer, where¬ 
as the new species from Florida has an external layer of very oblique 
fibro-lamellar elements The pnsms of V deperdita are also oblique 
to the surface 

The writer believes that the next revision of the Vulselhdae, which 
should be made from Old World collections, should make use of the 
differences here pointed out 

Curiously enough, confusion has run not in the onentation of the 
shells of the Vulselhdae We are certainly at a loss to know why 
Bernard 1 disregarded his own pnnciples of morphology and incor¬ 
rectly designated the antenor and postenor ends of his fine sketch 
of an extremely young shell of Vulsella rugosa Lamarck Stohczka* 
ran aground on the assumption of a byssus Vaillant 10 readily saw the 
true axial relations upon the dissection of living specimens of V 

* Disrates, G P Atumauz tans terUbre « dans le Bassin de Pane Texts II, p 01 
1864 

1 Tiffnib, W Centralbl Miner slope. Geolope, PalAontolope, 16 601 1014 

> Duhayis, OP Op cit p 01 

* Bibnabd, P Annates act net, Zoolope 8thser,8 124, pi 8, figs 8,7 1808 

* Stoucika, F Palaeontolopa Indies, p 396 1871 

*• Vaillant, L Annates eei nat, Zoo lope, 6th ser, 9* 984 1868 
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rugoaa Lamarck, and Fischer follows him in his Manuel de Conchylto- 
logte Mumer-Chalmas 11 and Douville 1 * seem to be in correct accord 
over Recent forms and fossils most nearly related to them, but the 
anterior marginal inflation of Vulsella deperdita Lamarck they con¬ 
fused with the posterior marginal notch of certain Recent and fossil 
forms 


The new species offered in this paper may be described as follows 

Vulsella ocalensis Mac Neil, n sp 
Figures 5-11 

Shell sub-ostreiform, anteriorly inflated and elongate, thin except at 
umbo, where it is thickened or camerate, extenor shell layer composed of 
oblique fibro-lamellar elements, inner layer laminar and compact, probably 
nacreous, but possibly laminar calcitic, adult sculpture roughly concentnc, 
umbo sub-spiral and opisthogyrate, postenor dorsal margin sharply alate 
and following the rotation of the beak, ligament area depressed, acute and 
postenorly directed in extremely young shell but becoming wider and more 
antenor m adult, ligament area containing a single deep ligament pit, at 
first directed postenorly along the hinge line but swinging anteriorly with 
the widening of the kgiunent area, muscle scar just antenor to the beak 
and close to the ventral margin, antenor ventral comer of ligament area 
forming a toothlike projection on the otherwise edentulous hinge line 

All of the types are nght valves 

Dimensions of larger cotype length 48 miluneters, height 10 millimeters, 
convexity 7 millimeters 

Type localities Cotypes (U 8 Nat Mus Cat No 373052), Sumpter 
Rock Co quarry, about 2 miles northeast of Sumpterville, Sumpter County, 
Fla (U S G S Sta No 12751), collectors W C Mansfield and G M 
Ponton, 1932 Paratype (U 8 Nat Muh Cat No 373053), Cummer 
Lumber Co , 1J miles south of Newberry, Alachua County, Fla (U S G 8 
Sta No 6812), collector C W Cooke, 1913 

The point of greatest interest m the new Ocala species is the fact that it 
provides what is probably as good a entenon as any now known for trans* 
Atlantic correlation Vulsella woodt from the Bartoman and VuheUa ocalensis 
from the Ooala limestone, both rare but intimately related Bpecies with a 
limitod geologic range, are not clearly related to any other species of Vulsella 
except their probable prototype, Vulsella deperdita from the Calcaire gros* 
sier 

A very striking senes is seen as we pass from the ventrally elongate, sub- 
alate Vulsella deperdita through the intermediate Vulsella woodt to the an¬ 
teriorly elongate, conspicuously eared Vulsella ocalensis 


11 Muniib-Cbauias, M Linnean Soc Normandie Bull S 100 1803 
u DouvillA, H Studs lur let VuUsttuUs Anna! paldontologie 2 1007 
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BOTANY —New Asteraceae from Guatemala collected by A. F. Skutch 1 
S F Blake, Bureau of Plant Industry 

This paper contains descriptions of the new Asteraceae (except the 
tnbe Eupatoneae and the genus Senecto) contained in a collection 
amounting to about 650 numbers made by the ornithologist, Dr 
Alexander F Skutch, in the mountains north of Tecpam (Tecpin), 
Department of Chimaltenango, Guatemala, in 1933 From the 
southern base of the mountains, at about 2135 meters elevation 
(7000 ft), to about 2745 meters (9000 ft) the woods are made up 
mainly of oak, alder, and pine, above 9000 ft the virgin forests 
are nearly pure cypress (Cupreeeus benthami Endl), with a slight 
admixture of pme and dicotyledonous trees, but no oaks Lumbering 
operations above the 9000 ft level have been followed m some cases 
by the growth of secondary forest composed of mixed dicotyledonous 
trees, other areas have grown up again to nearly pure stands of 
cypress Below the 9000 ft level the sporadic but extensive and waste¬ 
ful native cultivation has left much cleared land and bushy pastures, 
the most conspicuously abundant composite m such areas throughout 
the region, but particularly below the 9000 ft level, is Bacchane 
vaceintoides H B K , which sometimes reaches a height of about 10 
meters The two principal localities at which collections were made 
by Dr Skutch, Chichavac and Santa Elena, are haciendas m the 
mountains north of Tecpam, the former three miles from the town 
and at about 2440-2745 meters altitude, the latter six miles north 
and at about 2745-3050 meters elevation 

Archibacchans prorepens Blake, sp nov 

Herbs erects os 5 dm alts, rhizomate repente, csulis tenuis atnsto- 
angulatus pilosulus pilis cnspatis multiloeulanbus, fobs oblongo-elliptioa 
v lanceolate os 4 cm longs acuta basi cuneata argute serrate tnplinervia 
breviter petiolata utnnque in nervis et venis sparse cnspo-pilosula, capitula 
stammea pauoa cymosa mediocna ca 5 mm site 

Rhisome slender, about 1 5 mm thick, 30 cm long and more, stem about 
54 cm high, 1 5 mm thick, straight or essentially so, simple below the in¬ 
florescence. green, sharply several-stnate, not densely pilosulous, especially 
above, with brownish hairs, leaves alternate, mtemodee 06-2 cm long, 
petioles about 2 cam long, pubescent like the stem, blades 2 5-4 om long, 
9-12 mm wide, merely acute, sharply serrate above the entire or subentire 
lower third or quarter (teeth slender, acuminate, antrorse, 0 5-15 mm 
long), above deep green, sparsely brownish-pilosulous on the chief nerves 
ana veins (these impressed), beneath paler green, sparsely brown-pilosulous 
on nerves, veins, and veinlets, definitely but not strongly tnpluerved and 
prominulous-retieulate beneath, some of the upper leaves with short leafy 

i Received June 35, 1034 
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br&nchlets m their axils, heads 8, cymosely arranged, the pedicels slender, 
angulate, finely cnsped-pilosulous, 8-15 mm long, naked or with a minute 
bract, heads subcampanulate, 5-6 nun high and thick, 15-flowend, involu¬ 
cre about 3-senate, graduate, 4 5-5 mm high, the phyllanes linear or linear^ 
oblong, acute or suBacummate, loosely and not densely rather long-mhate 
especially toward apex, with green 1-nbbed center and narrower subscan- 
ous whitish margins, often purple toward apex, flowers in the head all 
staminate, ovaries abortive, corollas whitish, about 4 8 mm long (tube 
sparsely puberulous with clavellate hairs, 2-2 2 mm long, throat cam panu¬ 
late, nearly glabrous, 0 8-1 mm long, teeth triangular, sparsely puberulous, 
spreading, 1 5-1 8 mm long), style branches slender, subulate-tipped, 
higpidulous, 1 mm long 

Guatemala Clearing in the forest, Santa Elena, Dept Chunaltenango, 
alt 2400-2700 m , 22 Jan 1033, A F SktUch 100 (type no 1,404,847, U S 
Nat Herb) 

Archtbaccharta prorepens is related to A simplex Blake, of Hidalgo, in 
which the stem is sparsely mcurved-hispidulous and the leaves larger 
(3 5-7 cm long, 1 3-2 2 cm wide), feather-veined, and cuneate-oblanceolate 
to elhptic-obovate 

Archibacduui8 hlrtella var taeuotncha Blake, var nov 

Rami eglandulosi dense et sordide patenti-pilosi pilis articulatis 

Oaxaca Climbing over shrubs to 15 ft in oak woods, Sierra de Clavel- 
linas, alt 2745 m , 18 Oct 1804, Pnngle 4988, Sierra de Clavellinas, alt 
2745 m , 16-10 Oct 1804, C L Smith 259 Guatemala Woody vine, scram¬ 
bling over other vegetation in the cypress forest/sometimes epiphytic and 
rooted on moss-covered trunks, Santa Elena, Dept Chunaltenango, alt 
2400-2700 m , 24 Feb 1933. A F Skvtch 276 (type no 1,494,938, U S 
Nat Herb) (pistillate), woody vine, cypress woods, Santa Elena, alt about 
2900 m , 24 Dec 1933, Skutch 769 (staminate) 

Dr Skutch’s two collections of this plant differ so much m pubescence 
from most of the material of A hirteUa (DC) Heenng available that I 
have been led to make a reexamination of all the specimens of this species 
in the U S National Herbarium It proves to be divisible into three forms, 
two of which are very distinct, the third less so In 19251 examined in the 
Prodromus Herbarium the type of Bacchant hirteUa DC, collected by Haen- 
ke at some unknown locality in Mexico on his journeys between Acapulco 
and the City of Mexico, and noted that it was very closely matched by 
Pnngle 11483, from mountains above Eslaba m the Federal District. In 
this form the branches and inflorescences are densely puberulous with short 
spreading hairs, nearly all of which are gland-tipped, longer eglandular 
hairs are wanting or very few The midnb of the leaves beneath is similarly 
glandular-pubescent or sometimes pilose with eglandular hairs The follow¬ 
ing specimens in the U S National Herbarium are referable to this typical 
form 

State or Mexico Bourgeau 955 in part, Purpus 18, 1499 Fedxbal 
Dibtbict Pnngle 11483 Morelos Jueepcsuk 820 Gubbrero E W 
Nelson 2237,2238 Oaxaca Nelson 2336 (by error listed as 2236 m my paper 
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Fig 1 —Adenocaulon lyraium Blake —a. plant, Xi] 6, flowering head, X3, e* sub- 
mature aohene, X2|, d, pistillate flower, X4, e, style of pistillate flower, X16, /, her¬ 
maphrodite flower, Xfl, g, style of hermaphrodite flower, X10, h, two stamens, Xlfi 
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on Hemibacchans in 1924) Mexico without definite locality Ehrenberg 
1408 

The other extreme form of the species, with the branches and inflores- 
oenoes, as well as the midrib of the leaves beneath, densely spreading-pilose 
with many-celled brownish hairs and essentially eglandular, has been de¬ 
scribed above The third form, less distinct than the two othere, is 

Archibacchans hirtella var intermedia Blake, var nov 

Rami eglandulosi puberuli vel breviter pilosuli pilis articulatis antrorae 
ourvatis v meurvis mterdum subpatentibus 

Tepic Without definite locality, Jan -Feb 1892, Palmer 1840 Vera¬ 
cruz Shaded banks near Onsaba, alt 1280 m , 25 Jan 1895, Pringle 0108 
(type no 252873, U S Nat Herb) Morelos Mountain canyons above 
Cuernavaca, alt 1980 m , 11 Nov 1902, Pnngle 9853 Oaxaca Valley of 
Oaxaca, alt 1075-2285 m , 20 Sept 1894, Nelson 1471 


Adenocaulon lyratum Blake, sp nov 


Caulescens parce erecto-ramosum, caulis anguste alatus eglandulosus, 
folia lyrato-pinnatifida, schema cuncato-obovoidea compressa apice late 
rotundata, antherae apice vix appendiculatae 

Erect perennial herb, about 75 cm high, the very short rootstock bearing 
a cluster of fleshy fibrous roots, subterranean portion of stem about 5 cm 
long, bearing a few small scales, stem slender, sparsely erect-branched, 
thinly arachnoid-tomentose, glabrescent or glabrate, narrowly winged 
throughout except m branches of inflorescence by the decurrent leaf-bases 
(wings arachnoid-tomentose on one side, 2 mm wide or less), principal leaves 
0-8, crowded near base of stem, lyrate-pmnatifid, obovate in outline, 20-27 
cm long, 0-10 5 cm wide, above thinly arachnoid, quickly green and 
glabrate except for short subglandular hairs along the veins, beneath thinly 
and persistently canescent-arachnoid-tomentose, feather-veined, the ter¬ 
minal lobe pentagonal-deltoid, slightly cordate, acute or obtusu>h, shallowly 


repand and minutely mucronulate on margin, the lateral lobes 2-4 pairs, 
decreasing m sue toward base of leaf, broadly oblong to obovate or sub- 
orbicular, acute to very obtuse, spreading or retrorse, the broadly mar¬ 
gined petioliform base of leaf entire, 3-9 cm long, leaves above base of stem 
few (about 3-4), the lower similar to the basal but smaller and with shorter 
more broadly margined petioliform base, the upper with only 1-2 pairs of 
lobes, inflorescence branches thinly arachnoid, glabrescent, eglandular, with 
minute subulate bracts, the heads solitary or paired m the axils, their 
peduncles erect, at first thickly arachnoid-tomentose, becoming 4 cm long, 
heads 10-10-flowered, in flower 2-3 mm thick, phyllanes subunisenate, 
0-8, subequal, ovate, acute, 1 5-2 mm long, 0 8-1 2 mm wide, thin-her¬ 
baceous, thinly arachnoid outside, reflexed in age, pistillate flowers v5-8 . 
their corollas white, 0 7-1 mm long (tube 0 2-0 3 mm long, teeth 4-5, re¬ 
curved-spreading, ovate-oblong, acutish, 0 5-0 7 mm long), hermaphrodite 
flowers 0-8, the ovary abortne, glabrous, 1 2 mm long, the corolla white, 
about 2 2 mm long (tube cylindnc, 0 8 mm , throat funnelform, 03-04 
mm , teeth 5, oblong-ovate acutish, papillose outside at the slightly thick¬ 
ened apex, 0 8-1 mm long, achenes (not mature) cuneate-obovoid, com¬ 
pressed, green, about 3-nerved on each side, stipitate-glandular, 5 5 mm 
long, 3 mm wide 
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Guatemala In open oak woods, Chiohavao, Dept Chimaltenango, alt 
2630 m. (8300 ft), 20 Sept 1033, A F Skutch 622 (type no 1,687,623, 
U S Nat Herb). 

This plant u a most distinct and unexpected addition to one of the most 
distin ctive genera of the family Asteraceae Only five 1 nominal species of 
the genus have hitherto been recognised from the western United States 
and Canada, eastern Asia, and southwestern South America In the beet 
known species, Adcnocaulon tricolor Hook, ranging from British Columbia 
to south-central California, eastward to Montana and sparingly to Michigan, 
the stem is stipitate-glandular, especially above, and the leaf blades are 
deltoid or ovate-deltoid, from subentire to shallowly sinuate-toothed or 
-lobed, usually hastate at base, and borne on a narrowly winged petiole 
usually much longer than the blade The leaves are chiefly basal or subbasal, 
although sometimes extending half way up the stem Two species have 
been described from eastern Asia, A himolaicum Gdgew of the Himalayan 
region, at about 1830-3660 meters elevation (6-12000 ft ), and A adhaerca- 
cens Maxim of Japan The two are generally considered identical, and are 
so closely allied to A tricolor that they have been combined with it as a 
vanety (var adhaereacena (Maxim ) Makino) or even united outright, as 
by Hooker m the Flora of Bntuh India The material at hand, although in¬ 
sufficient to settle the status of the Asiatic forms, indicates that the plant 
of China and Japan is specifically distinct from A bicolor Two species have 
been described from southern Chile and the Magellan region, A chtlense 
Poepp 1 and A lechlen Sch Bip The material available is again too slight 
to enable me to form an opinion as to the distinctness of the supposed species 
Reiche, who combines them under the name A chilenae, assigns the species 
a range “en loa montes olaros de Nothofagua pumtlio" from the cordilleras of 
Nahuelbuta and Chilian to the Strait of Magellan In this plant the stem 
and inflorescence are purple-glandular, and the leaves oblong or elhptio- 
oblong, faintly orenate-denticulate, cuneate-rounded to subcordate at base, 
and narrowly decurrent on the upper part of the petiole, which is about 
equal to or much shorter than the blade The Guatemalan A lyratum, 
constituting the third distinct group in this obviously rehot genus, is readily 
distinguished by its lyrate-pinnatifid leaves, its leafy, winged, eglandular 
stem, and its comparatively broad, cuneate-obovoid aohenes 

The floral details of the species of Adenocaulon have not been sufficiently 
notioed Bentham and Hooker, m the Genera Plantarvm, described the co¬ 
rollas as all regular and tubular, and the anthers as entire or barely minutely 
2-dentate at base They placed the genus in the Helianthoideae-Milleneae 

* Not oo on ting Adenocaulon tnUgnfdhun Nutt, uni Tonally regarded as identioal 
with A bioolerr 

1 Thu speaee is universally attributed to T easing, but was published by him as of 
Poop pic An Interesting oommentan on the un-Composite-uke appearance of the 
plants of this genus is furnished by the synonym Botrhaano nudicauha Phil, a ted by 
Reiehe under A dnUnoe 
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Gray, 4 in his notes on Bentham’s work, called attention to the fact that the 
anthers are strongly sagittate at base, and referred the genus to the Inuleae 
as a separate subtnbe, the Adenocauloneae Some years later 1 he stated, 
after examining all the species, that “the basal auricles of the sagittate 
anthers are manifestly produced into a slender a elimination or small tail, 
the adjacent ones connate,” and suggested that Carpestum might be associ¬ 
ated with Adenocaulon m this subtnbe, the name of which he emended to 
Adenocauleae In the Synoptical Flora 1 he described the anthers as "mi¬ 
nutely but evidently caudate, connate,” and noted that the corollas of the 
pistillate flowers are bilabiate m the Chilean species, with the outer lip 
3-lobed, those of the Californian species he regarded as regularly 4-Iobed 
Adenocaulon chxlenee is, in its floral details, the moat highly developed 
species of the genus The corollas of the pistillate flowers are, as described 
by Gray, bilabiate The outer lip is oval, at first erectish and somewhat 
boatshaped, later recurving, and is merely 3-dentate or 3-denticulate, the 
inner is sometimes entire and apparently made up of a single linear lobe, some¬ 
times 2-dentate, sometimes 2-partcd to base The anthers have ovate or 
triangular-ovate terminal appendages of normal size and at base are deeply 
sagittate and provided with linear papillose tails, connate as in the other 
species, the adjoining ones often decidedly unequal The style branches in 
the pistillate flower are rather smaller than elsewhere m the genus, and ovate 
or quadrate, obtuse, the style in the hermaphrodite flowera is slightly 
davate and papillose above, and is barely notched or sometimes bifid 
In Adenocaulon btcolor, of western North America, the corollas of the 
pistillate flowers are usually 4-lobed, sometimes 3-lobed, and are either es¬ 
sentially regular, or slightly irregular with somewhat smaller inner lobe 
The anthers have^conspicuoua tnangular-ovate or almost subulate terminal 
appendages and at base are provided with usually inconspicuous tads, these 
short- or elongate-tnangular The style branches in the pistillate floweT are 
relatively large, quadrate or even subflabellate, and are subtruncate or 
broadly rounded with somewhat wavy margin, the style in the hermaphro¬ 
dite flowers is cylindnc or slightly clavate, papillose above, and entire 
The material at hand from eastern Asia consists of 10 sheets, all from 
Japan and China, no material from the Himalayas, the type region of A 
Itfflolowum Edgew , being available In general appearance this plant, A 
adhaerescene Maxim, is similar to A btcolor of western North America, but 
the heads are larger and more numerously flowered and the leaves, at least 
m the Chinese material, are remform or remform-orbioular rather than 
deltoid Most of the Japanese material, however, has the leaves shaped more 
as in the North American plant, but with conspicuously winged petioles 
which are often considerably dilated at the base Better and more mature 
material (all these specimens except one being without fruit) might make it 

4 Proc Amor Acad 8’ 653 1873 
1 Proc Amer Acad 17- 214 1882 
• 8yn Pi 1* 58 1884 
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possible to distinguish more than one Asiatic form At any rate, as a group 
they differ sufficiently in floral details to indicate that they are not specifically 
Identical with the North American plant The pistillate corollas are usually 
5-lobed (rarely 4-lobed) and are distinctly irregular, the 2 inner lobes being 
shorter than the 3 outer and sometimes united to well above the middle 
The style branches in the pistillate flower are smaller than in A bicolor, and 
more or less quadrate, the style in the hermaphrodite flowers is not distin¬ 
guishable from that of A bicolor The principal difference, already indicated 
by Edgeworth for his A himalatcum, is that the terminal appendages of the 
an there are greatly reduced, varying from a short deltoid tip to a mere 
convexity or a blunt mucro The basal appendages, also, are less developed 
than in A btcolor 

In Adenocavlon lyratum the pistillate corollas are regularly 4-5-lobed, 
with spreading lobes The style branches in the pistillate flowers are broadly 
oblong and truncate, the style in the hermaphrodite flowers is slightly 
davate and minutely indented at the papillose apex The anthers have 
short triangular basal tails and are provided at apex with the minutest 
blunt mucro or are essentially without appendage Even before the corolla 
opens, the anthers are already dehiscent and connate only in their lower 
half 

The corollas of the pistillate flowers m this genus frequently bear abortive 
anthers 


Calea skutchii Blake, sp nov 

Frutex v arbor parva, rami et ramuh dense et sordide sublanatopilosi, 
folia ovata petiolata serrata acuminata basi cuneata submembranacea 
tnphnervia ca 1 2 dm longa supra scaberula subtus in venis et venulis 
omnibus pilosula m pagma glanduloso-adsperea, capitula parva radiata 
aurea cymoso-paniculata, invohicn ca 4-eonati ca 6 mm alti phyllana 
extenora oblongo-lanceolata intenora oblonga v cuneato-obovata obtusa 
apice aureoscanosa pilosula et plusmmusve ciliolata, schema anguste 
cuneata hireutula pappo duplo longiora, pappus eum Viguierae simulans, e 
anstis 2 aubpaleaceis et squamellis ca 6 subduplo brevionbus sistens 

Shrub or small tree, reaching 7 5mm height, branches stoutish, terete. 
Btnatulate, about 6 mm thick, densely pilose with brownish many-cellea 
somewhat matted hairs, internodes 3-8 cm long, leaves opposite, petioles 
1 5-3 cm long, pubescent like the stem, blades oi the larger leaves 10-17 5 
cm long, 4 5-6 5 om wide, acuminate and somewhat falcate, usually long* 
cuneate at base, serrate above the entire base (teeth about 15-25 pairs, 2-5 
mm apart, depressed-tnangular, mucronulate, the mucro callous, about 
0 3 mm long), tnpli-nerved 1-3 5 cm above the base or sometimes 5- 
phnerved, somewhat bullate above, prominulous-retieulate beneath, above 
scabnd with short slightly tuberculate-based antroree-curved hairs, beneath 
slightly paler, densely puosulous on all the veins and vemlets with loosely 
spreading whitish hairs and along costa spreadmg-pilose, heads about 1.4 
cm wide, very numerous, forming a ternately divided convex or flattish 
panicle 15-28 cm wide, about equaled by the leaves, pedloels slender, 
densely sordid-pilosulous, mostly 4-10 mm long, disk slender-campanulate, 
5-11 mm high, 4 5-7 mm thick (when moistened), involuore not strongly 
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! graduated, the few outermost phyllanes oblong or oblong-ovate or -lanoeo- 
ate, about 2 5-3 5 mm long,| about 0 7 mm wide, obtuse or aoutish, with 
submdurate body and short somewhat loose greenish apex, the others nar¬ 
rowly oblong to oblong- or wedge-obovate, obtuse or apiculate. about 2 
mm wide, sometimes purple-dotted or -lineolatc above, with suoindurate 
more or less vittate body, narrow yellow subscanous margin, and broad 
scanous rather loose yellow tip, receptacle convex, rays 8, pistillate, golden 
yellow, the tube 2 mm long, stipitate-glandular, the lamina oval, 2-3- 
denticulate, 6-7-nerved, 5 mm long, 3 mm wide, disk flowers about 28-32, 
their corollas golden yellow, 5 mm long (tube stipitate-glandular, 1 7 mm , 
throat slender-campanulate, finely stipitate-glandular, 2 5 mm , teeth ovate, 
slightly stipitate-glandular, 0 8 mm long), pales narrow, about 7 mm long, 
1-nerved, pilosulous along keel especially above, pubemlous toward apex, 
the somewhat amphate, obtuse or apiculate, scanous, golden-yellow or 
sometimes brownish tip slightly spreading, achenes (immature) narrowly 
cuneate, compressed-quadrangular, 3 5 mm long, 0 8 mm wide, blackish 
brown, 1-nbbed and usually 2-3-nerved on each side, hirsutulous on the 
angles and toward apex, pappus awns 2, lanceolate, acuminate, hispidulous- 
ciliolate, about 1 5 mm long, squamellac on each side about 2-4, linear to 
oblong, acute or lacerate, 0 5-0 8 mm long, one sometimes joined to the 
awns on each side at base, style branches with short tnangular finely his- 
pidulous appendages 

Guatemala Hardwood forest, Chichavac, Dept Chunaltenango, alt 
2400-2700 m , 27 Feb 1933, A F Skuich 294, bushy second growth on 
mountain side by the “Camino real” above Tecpam, Dept Chunaltenango, 
alt about 2745 m , 4 Dec 1933, Skutrh 729 (type no 1,587,727, U S Nat 
Herb) 

Although the pappus of this plant is so similar to that of Vtgmera as to 
be practically indistinguishable, the fertile rays and scanous-tipped phyl¬ 
lanes show that it is really a Calea of the subgenus Telrachyron, deviating 
Bomewhat in pappus character from the generally accepted definition of that 
group It is quite distinct from any of the half dosen members of that group 
already desenbed 


Alepidoclme Blake, gen nov 

Herba annua ramosa pubes cens et parum glonduloaa, folns oppositis 
ovatis petiolatis serratis tnplinervus membran&ceis, oapitulis heterogamis 
radiatis mediocnbus cymosis, radus parvis albis denique roseis v pur- 
pureis, disco aureo Involucn ovoidei v hemisphenci gradati ca 5-6-senati 
phyllana elliptico-oblonga v ovalia v intima lanceolato-oblonga \m- 
descentia subsicca vittata obtusa v mtima acuta anguste subscanoso- 
margmata mtima apice purpurascentia Receptaculum convexum hirsu- 
tulum nudum vel interdum prope margmem paleis paucis&imis hneanbus 
integns onustum Radii 1-senati femmei fertile®, tubo elongato tenui, 
lamina parva patente 3-dentata Flores disci numerosi hermaphroditi fer- 
tiles, corollis tubulosis, tubo limbo longiore, faucibus camponulatis, den- 
tibus 5 brevibus Stamma 5, antheris basi obtuse sagittatis, apice appendioe 
oblongo-ovata obtusa munitis Styli rami hneares ad apicem mmute his- 
piduli, appendioe deltoidea obtusa papillosa praediti Achema obovoidea 
oboompressa piano-convexa parva glabra nigra lucida, apice annulo brevis- 
simo submtrorso donate Pappus caducus e anstis ca 8-10 1-senatis seti- 
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formibua parum maequalibus hispidulis autena—Spenes typica Al&ptdo- 
dtne annua, sp nov 


Alepidocline annua Blake, sp nov 
Character ut supra donatus 

Slender erect annual, 6-8 dm high, with opposite ereotish or spreading- 
ascending branches, stem 2 5-5 mm thick, terete, stnatulate especially 
above, purplish, sparsely spreadmg-pilose especially lust below the nodes 
with severcu-celled, acuminate, white, not tuberculate-based hairs and m the 
region of the inflorescence with some shorter gland-tipped hairs, intemodes 
6 5-16 cm long, petioles slender, flattened, pilose on margin and bade, 6-30 
mm long, connate m a line at base, blades 4 5-7 5 cm long, 2 5-4 5 cm 
wide, acuminate and often somewhat falcate, cuneate at base, serrate above 
the entire or subentire cuneate base (teeth about 9-18 pairs, 2-4 mm apart, 
usually depressed-deltoid, with short obtuse callous usually purplish mucins), 
tnplinerved a little above the base and lightly prominulous-reticulate be¬ 
neath, above rather light green, sparsely and uniformly pilose with few- 
oelled spreading white hairs (the basal cell short, somewhat Bwollen, and 
subglandular) and on the veins sparsely pilose with shorter many-oelled 
hairs, beneath scarcely paler green, similarly but somewhat more densely 
pubescent, heads about 5-8 mm wide, in small cymes of 2-4 at tips of stem 
and branches, together forming a loose leafy panicle, the pedicels naked, 
1 5-4 cm long, spreading-pilosulous and with sparse shorter gland-tipped 
hairs, disk 6-7 mm high, about 5-6 mm thick, involucre 5-6 5 mm high, 
in the dried state hemispheric, 6-10 mm thick, when moistened bluntly 
ovoid (m young flower, then 5 mm thick) to campanulate-hemisphenc 
(when submature, then 6 mm thick), the outermost phyllanes elhptio or 
oblong, about 2 5 mm long, 1 mm wide, obtuse, about 3-nerved, slightly 
ciholate, the middle ones oval, 2 5-3 mm wide, 6-7-nerved, the inner ob¬ 
long-lanceolate, acute or acuminate, obscurely ciholate, the inner and often 
the middle with purplish tips, all appressed, rays 10-17, the tube spreading- 
pilosulous, 3 2-5 mm long, the lamina quadrate-oblong, white turning pink 
or purplish with age, 1 5 mm long, 1 mm wide, 3-dentate, 5-7-nerved, disk 
flowers numerous, their corollas yellow, 3-3 5 mm long (tube spreadmg- 

P losulous, 2-2 2 mm long, throat slender-campanulate, essentially glabrous, 
7-1 mm long, teeth ovate, hispidulous, 0 3-0 4 mm long), achenes obo- 
void, 1 5 mm long, 0 8 mm wide, black, shining, glabrous, finely and rather 
obscurely several-stnatulate, plano-convex or sublenticular, the outer face 
rounded, the inner flattish or somewhat rounded, sometimes sulcate or 
bluntly 1-2-nbbed, pappus awns whitish, 15-18 mm long 
Guatemala Weed m cornfield, Chichavac, Dept Chimaltenango, alt 
2430 m (8300 ft), 2 Deo 1933, A F Skutch 722 (type no 1,587,766, U 8 
Nat Herb) 


Although only a cornfield weed, this plant evidently represents a new 
genus allied to Schutocarpha, but differing in its essentially naked reoeptade 
and in Its oboompressed achene with rounded summit and slightly introrse \ 
apical annulus, much narrower than the achene and bearing a pappus of 
fewer, slightly stouter, setiform awns In Schutocarpha the receptacle is 
paleaceous throughout, with a usually trifid pale at the base of each flower, 
and the achenes are slenderly obovoid-oblong, subterete or slightly 3-5- 
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angulate, truncate at apex, and bearing a short slightly expanded collar 
terminating in a disk composed of the united bases of the numerous pappus 
bristles, from which the fragile bristles themselves are readily deciduous 
In its general appearance, Aleptdochne is suggestive of the tnbe Helianthese 
The generic name is derived from a, privative, Xerlt, a scale, and k\Ivii, a 
bed 

Cirsium guatemalense Blake, sp nov 

Bienne 15m altum, radice tenui elongato, caulis arachnoideo-lanatus 
supra pauci-ramosus, folia oblonga v lanceolato-oblonga sessilia breviter 
decurrentia acuminata usque ad vel ultra medium pinnatifida supra tenuiter 
arachnoidea mox glabresoentia v glabrata non setosa subtus canescenti- 
tomentosa submembranacea, lobw ca 11-jugis oblongis sinuato-dentatis v 
sinuato-lobatis saepe subbifidis modice spmosa, spinis tenmbus albidis 3-5 
mm longis, capitula ca 8-10 majuscula ca 3-4 cm alta 4-5 cm crassa ut 
videtur nutantia saepius solitana m ramis elongatis foliosis, involucn 
2 7-3 5 cm alti valde et regulanter gradati ca 8-senati basi bracteis paucis 
parvis spinoso-pinnatis donati phyllana ereota v appressa anguste tn- 
angulana Integra sensim acuminata margme infra spin am dense et pulohre 
canescenti-araohnoideo-tomentosa nigrescenti-vindia anguste et pallide 
Bubscanoso-margmata, omnia (mtimis mnocuis exceptis) spina erecta sub* 
vahda albida 3-7 mm longa donata, corollae albidae, hmbo tubo paullo 
breviore paullum infra medium 5-fido 

Evidently biennial, the rather slender scarcely branched root 14 cm long 
and more, stem rather stout, 8-14 mm thick, striate, erect, hollow, rather 
thinly browmsh-arachnoid-lanate, mtemodes 2-6 cm long, principal leaf 
blades 15-30 cm long, 5-12 cm wide, decurrent for 0 5-3 cm (the wings 
spiny-lobed), soon bright green above and nearly or quite glabrous except 
for some sordid pilosity along costa and chief lateral veins, beneath densely 
canescent-tomentose and along the cost a'browmsh-lanate, the terminal lobe 
slender, acuminate, 2 5-4 5 cm long, tipped with a spine about 3 mm long, 
the lateral lobes about 2-4 cm long and about 1 2-3 cm wide, their teeth 
and tip bearing rather weak whitish spines 2-4 (-8) mm long, heads solitary 
(rarely in 3’b) on erectish leafy branches or peduncles 18-30 cm long, their 
leaves similar to those of mam stem but much smaller (4 5-8 cm long) and 
with only about 5-7 pairs of teeth or short lobes, their spines up to 10 mm 
long, involucre (ui dried state) hemisphenc, umbihcate at base, the phyl- 
lanes 1 2-2 5 mm wide below, 1-nbbed at apex, not glandular, the inner 
purplish toward base of spine, the inmost with very narrow erectish entire 
purplish subscanous tip, corollas 2 1-2 7 cm long (tube 12-14 mm , throat 
distinct, 4-6 mm, teeth linear, acute, slightly tluokened subapically, 5-7 
mm long), achenes oblong, blackish with whitish apex, glabroiu, Binning, 
4 5 mm long, pappus whitish, 2 cm long, the awns all plumose, about 10 of 
the inner slightly thickened at apex, anthers light purple, with narrowly tri¬ 
angular, slenderly acuminate tips, node of style obscure 

Guatemala Edge of oak woods, Chichavac, Dept Chunaltenango, alt 
2530 m (8300 ft), 10 Nov 1033, A F Skutch 660 (type no 1,587,661-3, 
one plant mounted on three sheets) 

Ctrnum guatemalense finds its nearest ally, apparently, m C radians 
Benth , also Guatemalan In that species, however, according to Petrak's 
description, 7 the phyllanes are more or less dimorphous, the outer longer 

* Beih Bot Centralbl 27 Abt 2 240 1010 
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and subrecurved, with a long spreading Bpine, the inner erect and not 
spmose In C guaiemaUnte the phyllanes (except the inmost) are all simi¬ 
lar, erect, and strongly graduated m length from the short outer to the long 
inner 

BOTANY — The American species of Elytrana 1 E C Leonard, 
U S National Museum (Communicated by E P Killip) 

Elytrana, a genus of Acanthaceae, subfamily Nelsomoideae, was 
described 1 by Michaux m 1803 He published at this time a single 
species, E mrgata, citmg as a synonym Tubiflora carohnensis Gmel * 
Although antedating Elytrana, Tubiflora is rejected by the Inter¬ 
national Rules Since Michaux’s pubhcation about 30 species have 
been described by various authors, though most of these have been 
reduced to synonymy 

The name Elytrana is derived from the Greek tXvrpov ( elytron , 
sheath), m reference to the firm coriaceous bracts which sheathe the 
scapes and subtend the flowers When herbaceous and having a rosette 
of basal leaves, fibrous roots, and simple scapes tipped by cyhndnc 
spikes, these plants superficially resemble the common plantain 
(Plantago) The flowers are white or blue, and inconspicuous In E 
tuberosa, here described as new, the roots are thick-fusiform, resem¬ 
bling those of Ruellia tuberosa In all other species of the genus the 
roots are fibrous 

The genus, as here regarded, consists of seven species, all native 
of temperate or tropical America, except E acaulis (L f) Lindau, 
which is found chiefly in Africa Elytrana squamosa (Jacq ) Lindau, 
widely distributed throughout tropical and subtropical America, is 
found also m Asia and the Philippine Islands 

KLl TO THE AMERICAN SPECIES 

Flower bracts, or at least some of them, tndentate, the lateral teeth scanous, 
triangular or rhombic, the middle tooth awn-shaped, plant usually 
caulescent 1. £ squamosa 

Flower bracts entire, plant acaulescent 

Scapes 15 to 35 cm long, much exceeding the leaves 

Leaf blades oblong-elliptic, usually more than 2 cm wide 

2. E. caroliniensis. 

1 Published by permission of the Secretary of the Smithsonian Institution R*. 
calved June 12,1984 

• PI Bot Amer 1 9 pi I 1808 

• J P OuiM, Syet Nat 27 1791 



444 journal or thk Washington academy or SCIENCES YOL 24, NO. 10 

Leaf blades lmear-epatulate, less than 1 cm wide 

3. E. angustifoHa. 

Scapes 2 to 8 cm long, rarely exceeding the leaves 

Leaf blades ovate, rounded or cordate at base, easily distinguish¬ 
able from the wingfid petiole 4 E tuberosa. 

Leaf blades oblong-elliptic or spatulate, gradually narrowed into 
the winged petiole 

Flower bracts acute, 3 to 4 mm long, leaves densely pilose 

5. E. shaferi. 

Flower bracts long-attenuate, 1 cm long, leaves glabrous or 
sparingly pilose 6. E. bromoides. 

1. Elytnuia squamosa (Jacq ) Lindau, Anal Inst Fiaico-Geog , Costa Rica 
8.209 1895 

Verbena squamota Jacq PI Hort Schoenbr 1:3 pi R 1797 
Elytrana tndentata Vanl, Enum PI 1 107 1804 
Elyirartafrondoaa H B K Nov Gen 4Sp 2.234 1817 
Elytrana fasciculata H B K Nov Gen Sc Sp 2:235 1817 
Elyirarta ramosa H B K Nov Gen Sc Sp 2.235 1817 
Elyirarta ecorptotdea Roem Sc Sohult Syst Veg Mant 1:128 1822 
Elytrana apargwfoha Nees in DC Prodr 11:65 1847 
Elytrana mtcroeiachya Oerst Nat For KjObenhavn Vid Medd 1854. 
114 1854 

Elytrana pachyetachya Oerst Nat For Kjobenhavn Vid Medd 1854: 
116 1854 

Tubtfiora squamosa Kuntze, Rev Gen PI 2 * 500 1891 
Tubtfiora pachyetachya Kuntse, Rev Gen PI 2 500 1801 
Elytrana tndentata wnghin Gomez, Anal Hist Nat Madrid 23* 280 
1894 

The type locality of Verbena squamosa is unknown The other species 
listed above were all based on specimens from tropical America 
Range Arizona and Texas, Mexico and Central America, West Indies, 
northern and western South America, India, Philippine Islands 

A widely distributed species, extremely variable m its habit of growth 
Although occasionally acaulescent and composed of a single spike-tipped 
scape arising from a rosette of basal leaves, the plant commonly develops 
a subligneous stem reaching several decimeters in length From the tip of 
the stem there usually branches a cluster of scapes bearing from one to 
several spikes, or instead of spikes a cluster of leaves and secondary scapes, 
a proliferous condition, thus resulting The scapes and steins may be simple, 
or branched m an irregular fashion This method of growth often produces 
plants composed of an intricate mass of scapes and spikes whioh may be, 
at maturity, entirely devoid of foliage 
A marked variation is to be found also in the leaf blades Typically oblong 
to oblong-obovate and 1 to 2 cm wide, they become at tunes narrowly 
linear Again, very broad leaves essentially ovate in outline are sometimes 
produced The margin may be entire or sinuate-dentate Other marked 
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variations in sue and shape are to be found in the spikes and flower scales. 
The scanous lateral teeth of the flower bracts may be conspicuous and well 
developed, or almost if not entirely obsolete 



Fig 1 —Elytrana tubtrota Leonard, ap nov A, plant XJ. B, flower 
bract X2, C, calyx X2 

2 Elytraria carolimensis (Walt) Pers Syn PI 1 23 1805 
Anonymot carohniensts Walt FI Carol 60 1788 
Tvbtflora caroltntenna Gmel Syst Nat 27 1791 
Elytrana rnrgata Michx FI Bor Amer 19 fiq 1 1803 
Elytrana cupresnna Nees in DC Prodr 11 65 1847 
Elytrana rnrgata vahhana Nees m DC Prodr 11*65 1847 
Elytrana rnrgata laltjdha Nees in DC Prodr 11 65 1847 

Type locality Carolina 

Range Coastal plain from South Carolina to Florida 

A species well marked by its large basal leaves and stout virgate scape, 
tipped by one or more spikes It is a pine-barren plant frequenting damp 
sandy woods or thickets 

3. Elytraria angusbfolia (Fernald) Leonard 
Elytrana rnrgata angusttfoha Fernald, Bot Gas 22 169 1896 
Elytrana carolintensts angustxfolxa Blake, Rhodora 17 131 1915 
Tubifiora anguatifolia Small, FI Miami 168 1913 
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Type locality Thin calcareous soil near Biscayne Bay, Florida Type 
collected by A H Curtiss (no 5494) 

Range Southern Florida 

Easily recognised by its long, very narrow leaf blades, but in other re¬ 
spects scarcely distinguishable from E caroltntensts A plant of low swampy 
regions 

4 Elytrana tuberose Leonard, sp nov 

Herba, radicibus tubenformibus, folns cum petioh late alato undulato, 
ovatis, apice obtusatis, basi subcordatis, margme undulato, bracteisoblongis 
aeuminatis 

Acaulescent, roots fusiform-tuberous, 4 mm thick, leaf blades ovate, 
2 to 7 cm long, 1 5 to 5 5 cm wide, obtuse at apex, subcordate or occasion¬ 
ally truncate at base, thin, undulate, glabrous except the costa and lateral 
veins (usually six) winch are sparingly pilose, petiole broadly winged, 3 to 
15 mm wide at apex, gradually narrowing to base, the margins undulate, 
Bcape up to 4 cm long, clothed with firm clasping oblong-ovate acuminate 
cihate scales about 6 mm long and 2 mm wide, spikes solitary or several, 
terminal, up to 3 5 cm long and 1 cm wide, bracts oblong, 8 to 9 mm long, 
2 5 mm wide, acuminate, firm, faintly 3-nerved, cihate, bractlets lanceo¬ 
late, about 5 mm long, 1 mm wide, cannate, the keel and margin cihate, 
calyx segments lanceolate, 7 to 8 mm long, 1 5 to 2 mm wide, acuminate, 
thin, faintly nerved, pilose at tip, the outermost segment bidentate, corolla 
1 cm long, the tube slender, the upper lip rounded, the lower 3-parted, the 
segments lobed, capsule oblong, 5 mm long, 2 mm broad at base, conical 

Type in the U S National Herbanum, no 1,320,344, collected at El 
Recreo, Province of Manabi, Ecuador, by H von Eggers (no 15405) 

Easily recognised by its thm ovate subcordate leaf blades and thickened 
fusiform roots This and E squamosa are the only species of Elytrana re¬ 
ported from South America 

5 Elytraria ahaferi (P Wils ) Leonard 

Tubtflora shafen P WUs Mem TorreyClub 16* 111 1920 

Type locality Pinelands, Sierra Nipe, near Woodfred, Onente, Cuba 
Type collected by Shafer (no 3562) 

Range Cuba 

Elytrana shafen is closely affiliated with E bromotdes, but can be sepa¬ 
rated from that species by its small bracts and pilose leaf blades In E 
bromotdes the bracts (5 or 6 mm long and 1 mm wide) taper to a slender 
point, and the leaf blades are glabrous throughout or the costa and lateral 
veins sometimes sparingly pilose The bracts of E shafen are, m contrast, 
merely acute and only half as large 

6. Elytrana bromoides Oerst Nat For Kidbenhavn Vid Medd 1884:115 

1854 

Tubtflora acuminata Small, FI Southeast U S. 1082 1903 
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Ttpk locality: Pital, Mexico Type collected by Liebmaim The type 
locality of Tubiflora acuminata u Texas 
Range. Texas, Mexioo 

The entire bracts readily distinguish this from E squamosa, the only other 
species found within its range 

PALEOBOTANY —Extension of range of Attalea olssoni 1 Edward 
W Beery, The Johns Hopkins University 

A single specimen of Attalea olssoni sent to me recently by Dr A 
A Olsson extends the range from near the top of the middle Eocene 
into the Oligocene of northwestern Peru, and also discloses something 
of the character of the seeds 

The species was described in 1926 and referred to the genus 
Astrocaryum * Subsequent material which showed more complete 



Fig 1 — Attalea oletom Berry Natural transverse section 

preservation led to its being transferred to the genus Attalea, and 
the present specimen serves to confirm this identification * 

All of the specimens of this species hitherto collected by myself 
or others have shown no trace of internal structure and have been 
filled with matrix or partially occupied by crystallized calcite or 
geodes The present specimen is a natural section exposmg two seeds 
and dearly indicating that three were normally present This con¬ 
firms the identification of the specimens as belonging to the genus 
Attalea instead of to Astrocaryum with which they were at first con¬ 
fused 

The present specimen shows the base and peduncle scar and the 
characteristic surface features corresponding to those shown by the 

1 Received August 20, 1084 

* Biur, Edwabd W U 8 Nstl Museum Proo 70* 1, pi I , fig* i-4 1920 
i Bibby, Edwabo W Pan-Amer Geol 51 242, fig* 4-10 1029 
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type material from the Restin formation The distal part of the fruit 
is gone so that the general form is undeterminable, although it could 
hardly have been as elongated as in some of the Restin specimens 
However there is a large amount of variation m this feature among 
the latter It would be possible to differentiate several species if form 
were considered to have any specific value which, from the actual 
evidence of the fossils and from the analogous variation m the fruits 
of Recent palms, it clearly has not 
Among the existing species, of which there are more than a score, 
there may be 1, 2, or 3 seeds, and in some cases as many as 6 are 
said to be present One is justified in considering that 3 seededness 
is a more primitive condition than a less or greater number 

The present specimen is of interest in addition to the evidence it 
furnishes regarding the seeds, since it shows a considerable extension 
of the range All of the previous specimens were collected from an 
exposure just south of Punta Arena which was referred to the Restin 
formation, and is considered to be of late middle or early upper 
Eocene age 

The present specimen comes from a locality some 20 miles fuither 
south m the Chira Valley, northwest of Casa Saman, which is referred 
to the lower Mirador sandstone of the Mancora formation, and con¬ 
sidered to be of Oligocene age 

ETHNOLOGY —A negro peyote cult 1 Mrs Maurice G Smith, 
Bureau of Indian Affairs (Communicated by John R Swan- 
ton ) 

Those who have been interested in the fortunes of the religious 
organisation revolving about the use of peyote have been alert for 
indications that it might have taken root at some time either among 
whites or negroes who live m close proximity to one of the peyote 
groups Nowhere has an entire group of wlute people been found 
devoting themselves to the cult though frequently individuals have 
been interviewed who have attended meetings, and who profess 
devotion in varying degrees to the peyote religion * These persons 
are usually impressed by the cures that the herb appears to effeot 
Some have apparently experienced the peculiar state, the nature of 
1 Received June 16, 1034 

a Among the notee left by Jamee Mooney in the Bureau of Ethnology la a very in¬ 
teresting manuscript entitled The peyote road An exegteu of the rehmon and nyttu 
rites of ms Norik American Indian, by C 8 Simmons Mr Ammons lived at Cache, 
Oklahoma and having attended many meetings over a penod of years had become well 
versed in the doctrines of the oult Chapter VIII on Phyneal and peychxcal phenomena 
is particularly interesting 
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which has been described by some investigators* and which the 
Indians almost mvanably describe as “feeling good ” In how many 
cases this is accompanied by visionary experiences, auditory-visual 
impressions, or the other sensory illusions mentioned by Kluver, 1 * * 4 * 
Elba 6 and others the present state of our knowledge does not permit 
us to say 

In the fall of 1930 an Iowa Indian gave Dr Smith a lead regarding 
a negro peyote group which the writer endeavored to follow up in the 
spring of 1931. After much fruitless inquiry w both Oklahoma City 
and Tulsa, Okla , the daughter of the negro leader was finally located 
m the latter city Her father, John Jamison, had died in 192b as a 
result of concussion of the brain after being struck by “a half-crazed 
negro ” The cult did not survive his death 

From the daughter Mabel it was learned that the cult never be¬ 
came very popular outside of a small group, though now and then the 
meetmgs were attended by persons who were attracted by the heal¬ 
ing and doctonng which Jamison sometimes attempted just as the 
Indians do Even some of the devoted ones became suspicious of the 
new religion when they learned that the government had taken steps 
to prohibit the transportation of peyote “They figured there must be 
something wrong with it or the government would not prohibit its 
transportation,” Mabel remarked This attitude on the part of the 
negroes is doubly interesting in view of the rebellious attitude which 
the Indians displayed under the same circumstances, and their resort 
to illegal procedures to obtain peyote 
Jamison was bom m Lincoln County, Oklahoma Both of his par¬ 
ents were evidently alloted and, consequently, Jamison grew up 
among Indians• He had worked for a number of them, including 
the Iowa who first gave us the lead, and who seemed to resent the 
fact that negroes were taking up “the old Indian religion ” 7 His 
daughter claimed that he spoke several Indian languages mentioning 
particularly Iowa, Pawnee, and Comanche She also testified to the 

1 Kl ftviBp Heinrich Mescal The dwxne plant London 1928 

Dixon, W E The phystological action of the alkaloids derived from A nhalontum 

Uwinti Journ of Physiology 25 09-88 1899 

4 KlOver, Heinrich Mescal visions and eidetic mum Jour of Amer Psychol¬ 
ogy 37 602-515 

•Ellis, Havelock A note on the phenomena of mescal intoxication Lancet, 
London 1 1540-1542 

Ellis, Havelock Mescal A study of a divine plant Popular Sci Monthly 51 

62 

• During the dehnum which preceded his death he sang Indian songs and prayed 
all the time, the nurses in the hospital informed Mabel 

7 My informant remarked that the older Indians were more friendly toward the 
oolored people than the younger Indians 
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fact that he was "some talker” and that he was a devoutly religious 
man 

The ritual of the negro cult was very similar to the Indian ritual,* 
though there were, of course, some important omissions and more 
use of the white man’s hymns and bible than is customary in Okla¬ 
homa The meeting was continued all night, preferably in an Indian 
tipi Jamison earned a canvas cover of his own along with the other 
paraphernalia which consisted of a drum, sacred dishes for the food 
served for breakfast, gourd rattle, medicine feathers, cane, sage, cedar 
and chief peyote button He sometimes dressed m Indian costume, con¬ 
sisting of a feather head-dress (chief’s bonnet), blanket, and sometimes 
moccasins Whether or not he dressed thus when attending the Indian 
meetings or only after he himself became a leader and had his negro 
group, I did not ascertain Nor do I know how he became a leader 
Mabel said he did not become a healer and doctor till about three 
years before he died, but that he had meetings as far back as "before 
the not” (1920,1 believe) attended by both Indians and colored people 
which he sometimes led At other times an Indian would be the leader. 
Occasionally the Indians would send for Jamison to lead their meet¬ 
ings 

In the center of the tipi was a fire built m front of an earth crescent 
On the center of the crescent mound was the chief peyote button which 
remained there till midnight At that time the leader ate it The 
chief button is never eaten during the Indian ceremony as far as I 
know The meetmgs began between eight and tune o’clock with the 
members filing in in a prescribed order to certain places The leader 
faced the door of the tipi, four "sisters” on his right who took care 
of the morning repast, and four "brothers” on his left, the first being 
designated the drummer, the next the cedar man, the other two 
having no equivalents in the Indian ceremony The "fireman” was 
placed at the right of the door and also served as doorkeeper Jamison 
always had the same doorkeeper, if possible, which was in line with 
the relationship existing between an Indian peyote chief and his 
fireman The meeting proceeded as follows 

1 The leader sang a song, usually a hymn, but if Indians were present 
he sang an Indian song The leader, sitting "goat fashion,”' then announced 
the purpose of the meeting and prayed 

• Cf G{Inter Wagner’s study of the peyote cult entitled, JSnhnMung und VerbnU* 
ung det PeyoU-kuUe «, ein Beitrag sum problem der Akkulturation, Hamburg, 1081 

• The manner of sitting while the leader is opening the meeting is considered very 
important by the Indians He must sit resting on his knees This Is also the portion 
wtioh everyone must take when eating the peyote any time during the night and is 
known as 4 W fashion ’■ 
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2 Sonpture passage read by the leader or one of the male helpers Toward 
morning one of the members talked on this passage 

3 Peyote passed to everyone by one of the siat&rs and eaten The order 
of passing was from right to left The order among the Indians u from left 
to nght, but Mabel was certain she was correct on this point 

4 Then followed a period of speaking, praying, and singing Questions of 
a religious nature might be asked and answered At midnight the leader 
ate the chief peyote button, but I do not know whether this was done before 
or after 5 

5 At midnight the leader burst the heart of the fire This signified the 
end of the day and was done in the following manner As the sticks of the 
fire burned down the ashes assumed a rough heart Bhape, though it was 
very open at one end While the midnight song was being sung, tne leader 
took the fireman’s fire-sticks and made these ashes more heartshaped after 
which he deliberately destroyed the heart by smoothing the ashes to the 
sides except for a few live coals with which a new fire was built In the 
Indian ceremonies no one but the fireman ever touches the fire 

6 Water which had been standing near the door during the first part of 
the ceremony was now passed to the chief who drank and passed it right 
This was equivalent to the Indian “Midnight water ceremony ” 

7 A recess for 15 or 20 minutes followed Participants might leave the tipi 
via the nght and eat fruit or anything else provided it was not salty No In¬ 
dian ceremony I have attended makes allowance for formal recess though 
the participants may leave when they desire if they ask permission of the 
leader 

8 Drummer summoned devotees by beating on the drum when the 
leader signified that the recess was ended The rest of the night was spent in 
singing and praying and eatmg peyote if anyone wished more It had been 
passed perhaps several times before midnight When the leader saw the sun 
rising the door was thrown open and everybody stood and sang the closing 
song which was usually Till toe meet again, if Jamison was running the meet¬ 
ing In the Indian ceremony the leader always smgs the Quitting Song alone 
Incidentally, the fire was supposed to be built so that the sun’s rays struok 
the center of the “heart’’ of the fire The four sisters then departed, but soon 
returned with the morning repast which had been prepared the even mg be¬ 
fore and consisted of four dishes, all of which must be saltless and sweetened 
First there was fruit, then beef prepared in the Indian way, either fresh 
roasted meat ground up and sweetened, or dried meat soaked, stewed, 
ground up, and sweetened Next, cereal or mush and last, dned com parched, 
soaked, and sweetened The order of partaking of these foods docs not seem 
to have been as important as in the Indian ceremonies The service ended 
with another drink of water passed ceremoniously as before and “every¬ 
body was happy " 

The negro ritual differed from the Indian in a few other details In the 
first place, there was no ceremonial smoking of cigarettes and very little 
smoking with cedar Both of these customs bulk large in most of the peyote 
ntuals By the latter I refer to the practise of throwing cedar on the fire at 
intervals and the members wafting the smoke which arises back upon them¬ 
selves by means of the feathers Cedar was only put on the fire once m the 
negro service by the cedar man appointed by Jamison for this purpose It 
was done when the first pile of sticks on the fire had burned completely 
down Feathers were always part of Jamison’s regular equipment but they 
served more important functions m his “doctor” meetings The drum was 
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used for all the singing, but the rattle only for the Indian songs The leader 
held the ceremonial cane in his left hand during the entire ceremony, while 
the Indians pass the cane along with the drum and rattle around the circle 
to those who sing 

Jamison always took epeom salts Friday night before the meeting on 
Saturday and a hot bath before going to the meeting This was m the nature 
of a purification nte and m lme with various similar practises among the 
Indians 19 He ate no salt in the evening meal before the meeting “If these 
rules were followed they didn’t see spooks or cretry things,” Mabel re¬ 
marked 

Further evidence of the syncretisation process will be seen m the following 
confession of faith which was printed and hung framed in Mabel’s parlor 
All the devoted ones possessed such a form 

David Walker 
Director 

Our Motto "The World for Christ” 

Christ the Good Shepherd 


picture 11 


Church Covenant 
of the Church of the First bom 

"Hebrews 12th Chapter, 23rd verse” 

We, the undersigned believers in Chnst Jesus, do by virtue of Scriptural 
Faith submit ourselves to the cause of Christ and the gospel, to live therein, 
to walk therein, to teach therein, to sing therein, to pray therein, to preach 
therein, to baptise therein, to observe all the ordinances of Him wno has 
oalled us to peace, that God may have the glory thereof 

In testimony whereof we the undersigned hereunto set our hands, by 
virtue of our own free will 

John C Jamison 
Conductor in Charge 

Mrs Lucinda Walker Mrs J L Ramsey 

Mother of the Household of the Faith Assistant 

Katie Hoggins Mrs Polly Marshall 

Secretary of the Household of the Faith Assistant 

It will be noticed that there is no mention of peyote in this covenant But 
this is no different from the practise followed by the Indians in incorporating 
their peyote 6uR under the name of the Native American Church Jamison 
had not succeeded in gettmg his group incorporated 

19 The Oaagea build a sweathouae aa an integral part of their peyote Chureh aet-up 
Thla ia eituated directly eaet of the ootagonal-shaped church building and atill farther 
eaet and in direct line with the oenter of the altar mode the churoh ia the fireplace 
upon whioh the atones are heated 

n Thia la a picture of the negro group aitting goat faahion or atanding around the 
little ceremonial fire In the foreground may be seen the peyote drum ana other para¬ 
phernalia 
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Those acquainted with the variations in the peyote ceremony in 
the different tnbes, both m and out of Oklahoma, will recognize the 
many similarities and other differences which I have not mentioned 
m this interesting attempt to adapt the religious cult of one racial 
group to the needs of another 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 
THE ACADEMY 
257th meeting 

The 257th meeting of the Academy was a joint meeting with the Philo¬ 
sophical Society, held m the Assembly Hall of the Cosmos Club on Saturday, 
March 3, 1934 About 115 persons were present President Tuckerman 
called the meeting to order at 8 20 and introduced Prof James Franck, 
Nobel laureate, formerly head of the Second Physical Institute, University 
of Gottingen His subject was Remarks on Catalysts 

As an introduction, explanations were given of the conceptions heat of re¬ 
action and catalysis 

It is possible, for a few catalytic reactions, to follow the intermediate 
stages of the reaction and thus to make clear why catalytic reactions do not 
involve larger heats of activation than is found to be the case Two types of 
reactions were presented to illustrate this 

(1) The heterogeneous catalysis of reactions between hydrogen and other 
molecules on the surface of palladium, nickel, iron, etc 

(2) The catalytic influence of ions of heavy metals in auto-oxidation 
processes as presented m papers of Franck and Haber, and Haber and 
Wilst&tter 

Type 1 —Coehn has shown that hydrogen absorbed m palladium is dis¬ 
sociated and lomsed This occurs to some extent in nickel and iron Using 
a cycle-process, it is possible to calculate the energy liberated by the ab¬ 
sorption of protons in palladium The result is a large excess of energy To 
account for the greater part of this energy, it was proposed to assume that 
there is a condensation of a cloud of free electrons around the proton, anal¬ 
ogue to the Debye cloud formation of ions m strong eleotrolytes The as¬ 
sumption agrees well with recent determinations of the ratio of the mobility 
of these ions to their diffusion (Duhm) In accordance with Schmidt, the 
conclusion was drawn that metals with small values of atomic volume have 
high values for the heat of condensation of electrons and protons This heat 
of condensation is available for dissociation and ionization of the hydrogen 
in the metallic solution The metals aot as catalyzers because the formation 
of hydrogen in the gaseous state from the dissolved state takes place very 
easily The transition begins with the formation of atoms from protons and 
electrons The atoms in the region of the surface are unstable and here re¬ 
act with small heats of reaction with other molecules if these are present, 
that is, if they are absorbed 

Type S —The catalysis of SOi— ions to SO« ions in the presenoe of 
Cu ++ ions was disoussed m greater detail This process explains also the 
auto-oxidation of orgamo substances in the presence of Fe+++ ions m aque¬ 
ous solutions 
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Cu ++ and Fe +++ ions in water are at their upper limit of stability Im¬ 
pacts with molecules only slightly less stable than water will produce an 
exchange of an electron, the metal ion, thereby, having its charge decreased, 
and the molecule becoming a radical These radicals react with oxygen form¬ 
ing new radicals, and chain reactions result The metal ions are oxidised 
back to their states of higher electric charge (Author’s abstract ) 

258TH MEETING 

The 258th meeting of the Academy was held in the Assembly Hall of the 
Cosmos Club at 8 15 p M, on Friday, April 20, 1034 About fifty persons 
were present President Tuckerman introduced Dr Kijrt Godel, Pnvat 
Dozent, University of Vienna, who spoke on the subject, Can mathematics 
be proved consistentf 

Charles Thom, Recording Secretary 

Rf CENTLY ELECTED TO MEMBERSHIP IN THE ACADEMY 

Erhett C Albritton, professor of physiology, George Washington Uni¬ 
versity, was elected to membership in recognition of his contributions to 
physiology 

Ernst Artschwaoer, pathologist, Division of Sugar Plants, Bureau of 
Plant Industry, was elected to membership in recognition of his contribu¬ 
tions to plant anatomy and cytology 

Norman Bekkedahl, assistant chemist, National Bureau of Standards, 
was elected to membership in recognition of his contributions to electro¬ 
chemistry and to the thermodynamics of rubber, and m particular of his 
study of the phase changes m rubber 

Paul W Bowman, assistant professor of botany, George Washington 
University, was elected to membership in recognition of his contributions 
to botany and in particular of his studies of peat bogs 

Fred* rick E Brasch, chief, Smithsonian Division, Library of Congress, 
was elected to membership in recognition of his contributions to the history 
of science and astronomy, and for the preparation of bibliographies of 
scientific literature 

Ronald Bulelev, physical chemist, Socony-Vacuum Corporation, 
Paulsboro, N J , was elected to membership in recognition of his contribu¬ 
tions to rheology and lubrication, and particularly of his researches on ex¬ 
tremely thm films and the thixotropy of lubricants 

Hfnjamin G Chitwood, assistant zoologist, Bureau of Animal Industry, 
was elected to membership because of Ins contributions to nematology, 
parasitology, and animal histology 

Vincent Du Vigneaud, professor of biochemistry, and executive officer. 
Department of Biochemistry, George Washington University, was elected 
to membership pi rtcognition of his contributions to the chemistry of car¬ 
bohydrates, insulin, ana cystine and its homologues 

Henry E Ewing, entomologist, Bureau of Entomology, was elected to 
membership in recognition of his achievements in the field of applied ento- 
mology, taxonomy of mites, and parasitology 

Arno Carl Fieldner, chief engineer, Experiment Stations Division, 
U 8 Bureau of Mines, was elected to membership in recognition of his con¬ 
tributions to the technology of fuels 
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George R Grkenbank, associate chemist, U S Department of Agri¬ 
culture, was elected to membership m recognition of his studies on the 
oxidation of fats and oils 

Lawrence R Hafstad, associate physicist, Department of Terrestrial 
Magnetism, Carnegie Institution, was elected to membership in recognition 
of has contributions to the field of nuclear physics 

Francis E Johnston, associate professor of mathematics, George Wash¬ 
ington University, was elected to membership in recognition of his con¬ 
tributions to the field of algebra and particularly the theory of finite groups 

Wendell H Krull, assistant parasitologist, Bureau of Animal Industry, 
was elected to membership in recognition of his work in parasitology 

M B Matlack, associate chemist, Bureau of Chemistry and Soils, was 
elected to membership in recognition of his contributions to phytochemis¬ 
try 

M A McCall, principal agronomist in charge, Division of Cereal Crops 
and Diseases, Bureau of Plant Industry, was elected to membership in 
recognition of his contributions to agronomy and botany, particularly for 
his discoveries in the structure of the embryos and young plants of wheat 

Earl B McKinley, dean of the School of Medicine, George Washington 
University, was elected to membership in recognition of his publications 
relating to bactenophage, immunology, tropical diseases, encephalitis, 
leprosy and syphilis 

Edwin T McKnight, associate geologist, U S Geological Survey, was 
elected to membership in recognition of his contributions to stratiography 
and areal geology 

Leland W Parr, associate professor of bacteriology, School of Medicine, 
George Washington University, was elected to membership m recognition 
of his contributions to the application of immunological methods to the 
anthropology of the near East and for work with the International Health 
Board 

Emmett W Pricf, parasitologist, Bureau of Animal Industry, was 
elected to membership m recognition of his contributions to helminthology, 
especially the taxonomy of trematodes 

Charles F Robs, director of research, National Recovery Administra¬ 
tion, was elected to membership in recognition of his contributions to 
the mathematical theory of economics 

J H St John, major USA, director, Department of Protosoology, 
Army Medical School, was elected to membership m recognition of his con¬ 
tributions in protosoology 

Thomas D Stewart, assistant curator, Division of Physical Anthro¬ 
pology, U S National Museum, was elected to membership m recognition 
of his contributions to physical anthropology, particularly Eskimo osteology 
and primate myology 

Lawson E Yocum, assistant professor of botany, George Washington 
University, was elected to membership m recognition of his contributions 
to plant physiology, especially m the field of seed and seedling physiology 

Donnell B Young, professor of soology, George Washington Univer¬ 
sity. was elected to membership in recognition of ms contributions in the 
field of protosoology 
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SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 
Notes 

Smithsonian Institution —The Smithsonian Institution commemorated 
on August 22 the hundredth anniversary of the birth of Samuel Pierpont 
Langley, for many years its secretary, and noted pioneer m the science of 
aerodynamics and the art of aviation 
Dr Ales Hbdlicka, curator of physical anthropology at the U S 
National Museum, led a party of five students in archaeology to renew his 
explorations of early culture sites on Kodiak island 
Austin H Clark, curator of echinoderms at the U S National Museum, 
has rediscovered the long-lost caterpillar of the gold-banded skipper butter¬ 
fly, which had not been seen since it was first described by John Abbot in 
1790 

Studying the killing effects on algae of eight different wavelengths m the 
ultraviolet, Florence E Meier discovered that each had its own specific 
“radiotoxic spectral sensitivity,” that is, its minimum quantity that would 
sooner or later result in death Each wavelength also had a specific “radio¬ 
toxic virulence”, that is, the measure of tune required to produce the killing 
effect The two qualities are not necessarily combined in the same wave¬ 
lengths 

A large collection of Plestppus fossils, from Pliocene strata near Hager- 
man, Idaho, has been excavated by C Lewis Gazin of the U S National 
Museum They are being brought here for preparation. 

U S Department of Agriculture —Dr John R MoulbR, chief of the 
Bureau of Animal Industry, was elected president of the Twelfth Interna¬ 
tional Veterinary Congress, held in New York City August 13 to 18 Six 
members of the Bureau presented papers, among them Dr Maurice C 
Hall, who urged international action m combatting the spread of animal 
parasites, and Dr A E Wight, who upheld the American method of eradi¬ 
cation as a means for the control of bovine tuberculosis 
Gonad transplantations had relatively little effect when tried on cattle in 
a Benes of experiments performed by Dr Fred W Miller, R R Graves 
and Dr G T Creech of the Department Their results are not m accord 
with the claims made for the Voronoff operation on livestock, which has 
been widely used especially in France and the USSR 
Implants of normal ovarian and testicular tissue from cattle and pigB 
were made respectively in cows and bulls of various ages and conditions 
of health Results were almost completely negative 
The destruction of all wild mammals except deer over an area of 192,000 
acres in Maine, necessitated because of an epidemic of rabies among the 
foxes, will be made the occasion for a special study by members of the 
Bureau of Biological Survey, on the response of game and song birds to the 
total suppression of predators that normally keep their numbers reduced 
The Weather Bureau, with the aid of over 200 temporary employees 
furnished by the Civil Works Administration, has completed the compilation 
of a great mass of normal rainfall data for about 4,500 stations, based on 
the 35-year period 1898-1932 The compilation will probably not be pub¬ 
lished in its entirety m the near future, but the information is now accessible 
m Washington to any student who can use it 

U S National Park Service —Director Arno B Cammerer returned to 
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Washington early in September from the West, where he inspected a num¬ 
ber of the paries and monumenta Director Cammerkr has been immed to 
represent the United States on the International Commission on Historical 
Monuments This commission was authorised at a conference of experts of 
the International Museums Office at Athens in 1931, and a working pro¬ 
gram was approved by the Assembly of the League of Nations m October, 
1933 

Roger W Toll, superintendent of Yellowstone National Park, is now 
in Washington in connection with the preparation of the recreation section 
of the Natural Resources Board report, which must be m the hands of the 
President by December 1 of this year Ben H Thompson of the Service's 
Wildlife Division at Berkeley, California, is also m Washington aiding with 
this report 

Elbert Cox, assistant park historian on the Colonial National Monu¬ 
ment staff, who has been on detail to the Washington Office for the past 
year supervising the historical research staff and assisting chief historian 
Chatblain m the preparation of educational programs in the historical 

S rkfl and other military areas, has been appointed superintendent of the 
ornstown National Historical Park m New Jersey 

Children’s Bureau, U S Department of Labor —A study of the compara¬ 
bility of maternal mortality rates, dealing particularly with similarities and 
differences m different countries of assigning cause to deaths certified to be 
associated with pregnancy and childbirth, and the effect of such differences 
upon the comparability of the figures of the United States and 16 foreign 
countries has been completed and the report, written by Dr Elizabeth 
C Tandy, director of the Statistical Division of the Children's Bureau, is 
ready to go to press 

In an effort to determine the effect of various forms of treatment dunng 
the early weeks of life, the child and maternal health division of the Chil¬ 
dren’s Bureau is making a study of the care and treatment of premature in¬ 
fants bom at the New Haven Hospital dunng the past 7\ years Careful 
analysis of the cause of death is being made m the case of those infants who 
died As approximately half of the 85,000 neonatal deaths occurring each 
year m the United States are due to prematunty, it is apparent that study 
of the problem of prematunty and provision of better care of the premature 
infant are urgently needed 

Dunng the month of September a physician from the staff of the Chil¬ 
dren’s Bureau will examine 200 Indian children m the pueblos near Santa 
Fe, New Mexico, as part of a three-year investigation being earned on by the 
Santa Fe Anthropological Labors tones and the Office of Indian Affairs of 
the Intenor Department The children will be studied from the point of 
view of growth and development and physical health In addition special 
studies of dental development and the incidence of tuberculosis will prob¬ 
ably be made The pediatrician from the Children’s Bureau will make the 
physical examinations and assist with the tuberculosis studies 

Carnegie Institution of Washington —Arrangements have been made 
through the Department of Terrestrial Magnetism of the Carnegie Institu¬ 
tion m Washington for the latter’s Cosmic-Ray Committee, m cooperation 
with the United States Coast and Geodetic Survey, to install an automatio- 
reoording oosmio-ray meter at the Cheltenham Magnetic Observatory, 
Maryland, in September or October 1934 
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Dr L R Hafbtad of the Department of Terrestrial Magnetism sailed 
September 6 to attend the meeting of the International Union of Scientific 
Radiotelegraphy m London (September 12-19) and the joint meeting of the 
International Union of Pure and Applied Physics with the London Physical 
Society, also in London (October 1-6) He will take part m a symposium 
on nuclear physics during the latter meeting and will present several com¬ 
munications for the Department on investigations of tne ionosphere to the 
former 

Prof G Gamow of the Polytechmcal Institute, Leningrad, spoke on some 
new conceptions of the structure of the nuclei at the Department of Ter¬ 
restrial Magnetism, September 4 and 10 

Development of standaide —An examination of the first 466 codes approved 
by the National Recovery Administration reveals that 105 of them, or 41 
per cent, have provisions for standards of some sort, according to a report 
to the American Standards Association, cooperating with the National 
Bureau of Standards Ninety-three industries desire standards but have yet 
to obtain them 

Out of the 406 codes examined, 63 demand standardization on the basis 
of the work of some government agency The specific agencies cited as au¬ 
thorities for standards include the National Bureau of Standards, The 
American Standards Association, The American Society of Testing Ma¬ 
terials, Federal Trade Commission, U S Publio Health Service, U S De¬ 
partment of Agriculture and the Interstate Commerce Commission, to¬ 
gether with trade associations which have done pnor pioneer work in es¬ 
tablishing their own industrial standards 

New type beacon reflettor —The slash m the budget of the Bureau of Air 
Commerce a year ago led to the development of a new type reflector for air¬ 
plane beacons which enables a 500 watt elcctnc light bulb to outshine the 
1,000 watt bulbs formerly used Last year the beacons on the Federal Air¬ 
ways system used 1,000 watt, 1,600,000 candlepowcr lamps with prismatic 
cover glasses The order for economy came through ana the lamps were 
changed to 500 watt bulbs The candlepower went down to 750,000 At the 
same time, however, the National Bureau of Standards was ordered to in¬ 
vestigate ways of increasing the lighting power of the 500 watt lamps F 
Chapin Breckinridge, of the Bureau, made tests on various types of 500 
watt lamps, cover glasses and auxiliary reflectors The final result is a beacon 
with a 500 watt bulb, plain cover glass and a new type auxiliary reflector 
which yields 2,000,000 candlepower—about 25 per cent more than the old 
1,000 watt bulbs 

Ie the Untied States getting vnderf —The distance between Washington, 
D C, and San Diego, Calif, showed an apparent increase of about forty 
feet m 1988 as compared with measurements made seven years earlier This 
discrepancy was reported at the meeting of the American Astronomical 
Society at Connecticut College by C B Watts of the U S Naval Observa¬ 
tory Mr Watts stated that ne suspected some systematic error, it appears 
easier for astronomers to make an error of forty feet in measuring a line 
3,000 miles long than for the United States to grow forty feet “fatter" m 
seven years 
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News Bbiefs 

Sodium vapor lamps have no special advantages or disadvantages when 
used by persons engaged m clerical work indoors, Dr Jamies E Ives, senior 
physicist of the U S Pubho Health Service has reported, after a three 
months’ test conducted in New York City C W A clerical workers partici¬ 
pated in the test 

Installation of special radio receivers at filling stations and other points 
along motor routes to supply autoists with weather information is sug¬ 
gested by the Bureau of Air Commerce Every hour 68 aiiwnys broadcast 
stations in the United States send out the latent weather news for the benefit 
of fliers This information, often valuable for motorists, could be mode 
available by the installation of 200 to 400 kilocycle receivers at places 
motorists frequent on a cross country trip 

Radio talks given under the auspices of Science Service, over the network 
of the Columbia Broadcasting System, were as follows August 15, Fighting 
■plant diseases, by F C Meier, U S Department of Agriculture, August 22, 
Can you live without water1 by Abel Wolman, State of Maryland Depart¬ 
ment of Health, August 29, Health and the depression, by Georoe St J 
Perhott, U S Public Health Service and Milbank Memorial Fund, Sep¬ 
tember 5, Is Amenta about to lose her elms? by Stanlev B Fracker, U S 
Department of Agriculture, September 12, Harnessing scientific discoveries, 
by P G Aqnew, American Standards Association 

Personal Items 

Lt -Col Jules Voncken of the medical service of the Belgian Army and 
director of the Military Hospital at Li&ge, arrived m Washington Septem¬ 
ber 5 for a three-day visit He is en route to Tokyo, where he will represent 
his country at the International Conference of Red Cross Societies Colonel 
Voncken visited the Surgeons General of the Army, Navy and Public 
Health Service, as well as the various Government medical establishments 
On September 6 a luncheon was held in his honor at the Army and Navy 
Club 

Dr Isaiah Bowman, secretary of the National Research Council, was 
president of the International Geographical Congress which met in Warsaw 
during the last week in August In his presidential address, Dr Bowman 
emphasised the need for competent geographic information, if efforts to 
adjust present mal-distnbutions of natural resources among nations are ever 
to receive equitable readjustment 

Prof John M Coopfr of the Catholic University of America returned 
early in September from an anthropological expedition among the Indians m 
the territory east of Hudson Bay Father Cooper is obtaining from the older 
members of these primitive tribes a record of the religious beliefs they held 
before the coming of European missionaries 

Dr C F Marvin, former chief of the Weather Bureau, U S Depart¬ 
ment of Agriculture, retired on August 25, after fifty yean’ service as a 
meteorologist He had been chief of the bureau for twenty-one yean 
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Dr C F Mabbut, chief of the division of soil survey of the Bureau of 
Chemistry and Soils of the U S Department of Agriculture, who was re¬ 
cently appointed honorary professor of soils at the University of Missouri, 
left at the end of August for a conference on Boils in Barcelona, after whioh 
he will participate m an excursion of soil specialists over the Spanish penin¬ 
sula ana part of North Africa He plans later to spend a few months as ad¬ 
viser on soils to the Geological Survey of Chma, returning to the United 
States in the spring, after having spent some time in India. 

©toituarp 

Karl Frederic Kbllerman, principal bacteriologist, in charge of the 
Division of Plant Disease Eradication of the Bureau of Entomology and 
Plant Quarantine, in the Department of Agriculture, died August 30, at 
Washington, D C Dr Kellerman was bom in Gottingen, Germany, 
December 0, 1879 After attending Ohio State University, 1896 to 1899, 
he received the degree of B S from Cornell in 1900 and served as assistant 
botanist at that institution m 1901 Joining the Bureau of Plant Industry 
in the same year, he served successively as assistant physiologist, physiolo¬ 
gist m charge of the Laboratory of Plant Physiology, physiologist in charge 
of boiI bacteriology, assistant chief (1914), and associate chitf (1917), re¬ 
maining in the latter position untd 1933 when he took up the work of direct¬ 
ing plant disease eradication projects for the Bureau of Plant Quarantine 
Dr Kellerman was instrumental in founding the Journal of Agricultural 
Research and served for 11 years as chairman of its editorial board During 
the War he was a member of the National Research Council He was also 
a member for a number of years of the Federal Horticulture Board and took 
an active part in the work of that organisation in carrying on plant quaran¬ 
tine activities In addition to the Washington Academy of Sciences, Dr 
Kellerman was a member of the American Association for the Advance¬ 
ment of Science, the Botanical Society of America, the Botanical Society 
of Washington, the Society of American Bacteriologists, the Society of 
Naturalists, International Society of Soil Science, and Sigma Xi He re¬ 
ceived the degree of Doctor of Scienoe from Kansas College m 1923 
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PHYSICS— The vinal theorem for nonholonomtc systems 1 R J 
Sbbgbr, The George Washington University 

The original statement 1 of Clausius’ Vinal Theorem is as follows 
Die mttUere lebendtge Kraft des Systems ist gleich setnem Vinal This 
is the same as is usually given in modern textbooks* despite the fact 
that it has been extended to include systems involving frictional 
forces , 4 relativistic mechanics 8 and wave-mechamcs 8 What has not 
been noted, however, is that each of these cases is a special form of a 
much more general theorem And this is the very reason an analogous 
theorem can be derived that holds equally well for holonomic and 
for nonholonomic systems The following proofs are given on the 
basis of relativistic mechanics 

Consider a holonomic dynamic system composed of m particles 
with mass m, and velocity v t If there are n degrees of freedom, La¬ 
grange’s equations of motion (of the second form) may be written 
in terms of the generalized coordinates ?«, the generalized forces Q« 
and the relativistic function T' as follows 


where 



r — 


a-1,2, ,» 


In this expression for T' the velocities v, must be expressed as func¬ 
tions of the generalized coordinates and of the generalized velocities 
(e represents the velocity of light). Multiplying each of Lagrange's 
equations respectively by where 


* Received Auguat 13, 1034 

1 Clausius, R Ann d Phy» u^Chem 2: 124 1870 
1 Juki, J H The dynamtial ipw of gatet (4th ed 
Ktnetu theory oaeee (2nd ed' 1984)/ 153 
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D*q. 


d*q m 

dt* 


and using the identities 

d/dT\ d 


d/dT\ d ( dT'\ dT' 


we have 


n ( A r V r \ A r l Jr nV* 

a "l, 2, , n. 

Adding these n equations, we multiply the result by the differential 
of the time and integrate over a long period of time r Hence, 


I” • i | dT ) r T A dT 

I £ Wq-) — \dt - I Z (Dx+Lq.) — dt 

J o a—i Ot v oq „; J o a-i oq m 

r r *i AT * nr * 

- I £ (Dxq.) —- dt - ) Z (Dxq.)Q.dt 
Dividing by the time r, we have 

'{sW/.-}]' - 1 /' t a^‘9.) --<« 

TL.-il oq*> Jo r */ a a -i a$« 

1 nr * AT 9 1 nr m 

-J £ (D*j.) XT * — J 2 (D'j.W.dl 
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If we now restrict the coordinates and velocities within a region of 
finite values, 1 e , a steady state, we can take the time r sufficiently 
long that the first term becomes relatively negligible, whereas the 
other terms represent average values Thus 


1 * dT 9 1 * dT 9 1 * 

- 2 (D^q.) —+- 2 (O'?.) — - -- 2 «>*?.)«. 

* «-i c iq m A «-i oq a a «-i 

The expression on the right may be called the generalised vinal and 
the entire relation the general vinal theorem. It is customary to con¬ 
sider the special case for K equal to 0. Therefore 


j_ * er i aF 
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If T' is a homogeneous quadratic function of all the velocities q„ the 
first term becomes simply T' And in non-relativistic mechanics, 
where T' reduces to the kmetic energy T, it signifies the average 
energy of the Bystem We note, however, that this is not usually 
equal to the generalized virial on account of the non-momental part 

l“ af' 

of the effective forces, which give rise to the term — £ g. — To be 

2 dq a 

sure, we can formally modify our definition of the generalized vinal 
to include this term But regardless of the particular choice we make, 
the fact remains that it must be taken into account some place The 
usual form of the vinal theorem is accidental in that Cartesian 

dT' 

coordinates are employed for which —-=0 All the same, its sim- 

dq„ 

plicity of form and ease of physical interpretation render it more 
useful than the theorem in terms of generalized coordinates As for 
the general vinal theorem (K any value), it is still less convenient 
here, but very desirable for nonholonomic systems Incidentally, we 
note that this theorem holds, not only for a steady state, but also 
for a penodic system if the average is taken over a time r equal to an 
integral multiple of the fundamental period 

Let us now consider a nonholonomic dynamic system, i e , one in 
which the essential minimum number of coordinates r is h more than 
the number of degrees of freedom n on account of h non-integrable 
relations, viz, 

0 0-1,2, h 

■-1 

where a mf and b t are functions of the cobrdinates q a and the tune t We 
can wnte Appell’s equations of motion 7 in terms of n generalized 
coordinates g, (selected in a certain way from the all the r coordinates), 
modified forces Q y and the relativistic energy of the accelerations A 
as follows 


3A 

*g T 


-Qr 


7-1,2, , n 


T Sugm, R J Thu Joubnal 20 481 1030 
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where 



m, i 



■*(*•"+>.*+*<*) 


The energy of the accelerations must be expressed as a function of the 
coordinates q y , the velocities q y and the accelerations q y Proceeding 
m the same as in the proof for holonomic systems, we finally obtain 


1 " d\ 1 " 

£ (D*+'q y \ - -- z (D*q-,)Qy 

Z T _i aq y Z T _i 

Let us call the expression on the right the generalized vinal of the 
accelerations Then we have a new form of the vinal theorem, which 
is superior to that deduced from Lagrange’s equations in that it 
holds for both holonomic and nonholonomic systems (the former is a 
special case of the latter for h equal to zero) We find it convement 
to take K equal to one this time Therefore 


1 

2 


T-I Z T _1 


For, if A is a homogeneous quadratic function of q y , the term on the 
left becomes A And our theorem states that the average relativistic 
energy of the accelerations is equal to the vinal of the accelerations 
This ib always true for Cartesian coordinates in nonrelativistic me¬ 
chanics This theorem is as simple as the usual vinal theorem But 
we conclude that in both cases the simplicity is not so much inherent 
m the dynamic system as it is the result of a judicious choice of the 
type of coordinates and of the value assigned to K 


CHEMISTRY — 5-Chloroveratralhippunc acid and some of its deriva¬ 
tives 1 Raymond M Hann. Private Laboratory of J P 
Wethenll, Washington, D C (Communicated by R E. Gib¬ 
son ) 

In pnor communications the condensation of 5-chloroveratnc 
aldehyde with aliphatic and aromatic amides, 1 and its conversion to 
3, 4-dimethoxy-5-chlorobenzoic acid through hydrolysis of the nitrile 
formed by acetylation of the syn form of its oxime,* have been de- 

1 Reoeived September 8,1984 
1 Hann This Journal, 24 125 1934 
1 Hank This Journal, 24 829 1984 
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acnbed. The present paper records the condensation of this aldehyde 
with hippunc acid to form the azlactone of 5-chloroveratralhippunc 
acid, and the utilization of the latter in the preparation of some of the 
simpler derivatives of 5-chloroveratralhippunc acid Further study 
is being made of the azlactone as an intermediate in the synthesis of 
3, 4-dimethoxy-5-chlorophenylpyruric acid 

EXPERIMENTAL 

S-Chloroveratralhippunc and azlactone A solution of 5 g 5-chloro- 
veratnc aldehyde, 4 5 g of hippunc acid and 2 g of pulvenzed fused 
sodium acetate in 25 cc of acetic anhydride was heated under reflux 
on the steam bath The solution rapidly changed m color from straw 
yellow to deep red and a yellow precipitate formed almost at once, 
completely filling the solution at the end of one-half hour, when the 
suspension was cooled and 100 cc of water added The yellow solid 
was filtered, washed with water and dried Yield 6 9 g (80% of 
theory) 

5-Chloroveratralhippunc acid azlactone crystallizes from 95% 
alcohol (1 g in 200 cc ) in radiating clusters of golden yellow glisten¬ 
ing needles which melt at 161°C (corr) to a clear yellow oil 

Anal —0 1591 g consumed 4 82 cc 0 l N acid equivalent to 4 24% 
nitrogen Theory for CuHnChNCl is 4 08% nitrogen 

5-ChloToveralralhippunc acid —A suspension of 3 g of the azlactone 
in 30 cc water and 7 cc of 10% NaOH was refluxed for one-half 
hour when a clear solution iesulted The cold solution was acidified 
with dilute hydrochloric acid and the precipitated acid filtered, 
washed with water and dried Yield 2 7 g The acid was practically 
insoluble m water and was recrystallized from twenty parts of 50% 
alcohol for analysis 

5-Chloroveratralhippunc acid crystallizes m colorless, glistening 
needles melting at 192°C 

Anal —0 1493 g consumed 4 12 cc 0 1 N acid equivalent to 3 86% 
nitrogen Theory for CuHuOiNCl is 3 87% nitrogen 

5-Chloroveratralhippuramide —A suspension of 2 5 g of azlactone 
in 20 cc of 95% alcohol and 10 cc of strong ammonia solution in 
water was gently heated on the steam bath The solution rapidly 
lightened in color and the yellow needles of azlactone were replaced 
by shining, colorless leaflets After one-half hour 50 cc of water was 
added and the precipitate filtered off and recrystalhzed from 150 cc 
of 95% alcohol Yield 2 1 g 

The substituted hippuramide crystallizes in macrocrystalline, glut- 



466 JOURNAL or THE Washington academy or SCIENCES VOL 24, NO 11 


ening platelets melting at 213—4°C (corr) to a red oil with consider¬ 
able decomposition It is colorless when first crystallized, but becomes 
slightly yellow on standing 

Anal —0 1687 g consumed 9 44 cc 0 1 N acid equivalent to 
7 84% nitrogen Theory for Ci*Hi 70 «N*Cl is 7 77% nitrogen 
6-Chloroveralralhippuramide —One gram of the hippuramide, de¬ 
scribed above, was refluxed with 20 cc of 10% sodium hydroxide 
and 30 cc of water, the amide dissolving to give a clear intensely 
yellow solution At the end of five minutes a yellow precipitate came 
down, the heating was discontinued, the cooled solution acidified to 
Congo red by addition of 1 1 hydrochloric acid, and the precipitate 
filtered off and dried It was recrystallized from 350 cc 95% alcohol 
and was obtained in brilliant yellow needles melting at 286-7°C 
(corr ) to a red tar-like liquid, this melting point remained unchanged 
by further recrystalhzation The lmide dissolves m sulfuric acid with 
production of an intense red coloi 

Anal —0 1438 g consumed 8 38 cc 0 1 N acid equivalent to 8 16% 
nitrogen Theory for CuHuOiNiCl is 8 18% nitrogen 

Methyl 5-chloroveratralhippurale —Three grams of 5-chlorovera- 
tralhippunc acid azlactone were boiled under leflux with 30 cc of 
anhydrous methyl alcohol and a granule of solid sodium hydroxide 
for eight minutes. Rapid solution and partial derolonzation of the 
azlactone resulted and after cooling, water (18 cc) was gradually 
added to bnng about crystallization of the methyl ester The yield 
of 2 5 g was recrystallized from 50 cc of 50% alcohol to constant 
melting point 

The methyl ester of 5-chlorovcratralhippunc acid crystallizes in 
colorless, shining needles which melt at 135°C (corr) to a clear, 
colorless oil 

Anal —Calcd for C„H„0,NC1 C, 60 70 II, 4 83 4 Found C, 
60 69 H, 4 73, 1669 g consumed 4 56 cc 0 1 N acid equivalent to 
3 83% nitrogen Theory for CuHisOiNCl is 3 73% nitrogen 
Ethyl 6-chloroveratralhnppurate —This ester was prepared m the 
same manner as the methyl ester and crystallized in colorless, brilliant 
needles melting at 104 a C (corr ) to a clear oil 
Anal - 0 1546 g consumed 3 95 cc 0 1 N acid equivalent to 3 58% 
nitrogen Theory for CioHigOiNCl is 3.60% nitrogen 

SUMMABY 

5-Chloroveratralhippunc acid, its azlactone, amide, mude, and 
methyl and ethyl esters have been prepared and described 
1 Appreciation is expressed to Dr E L Jackson for this analysis. 
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BOTANY —Additional Costa Rican Mosses, III 1 Edwin B Bar- 
tram, Bushkill, Pennsylvania 

During the past three years many collections from various sources 
have added many new and interesting species to the Costa Rican 
moss flora The number and variety of these additions indicate very 
plainly that the mosses of this comparatively small area are still 
imperfectly known Undoubtedly further exploration, especially in 
the more inaccessible mountain regions, will expand the list of local 
species to a considerable extent Under these circumstances it seems 
unwise to make up even a tentative list just yet, but I am hopeful 
that with the continued help of some of the active resident botanists 
it may be possible in the course of a few years to produce a fairly 
complete outline of the mosses of this rich and interesting region 

Professor Manuel Valerio, Director of the Museo Nacional in 
San Jos£, continues to collect as far as his activities m the Museum 
will permit and expects shortly to make a trip to the Cerro del 
ChirripO, a practically unexplored region, from which much may be 
expected As a direct result of the sustained activity and interest of 
Professor Anastasio Alfaro duimg the past yeai we owe the addition 
of many valuable records To Seftor Fed Gutierrez, whose collections 
have been transmitted through the kindness of Professor Alfaro, we 
are indebted for an unusually valuable series of collections from the 
Banana River, in the low country along the Atlantic coast, which 
includes many novelties The collections of C W Dodge and W 8 
Thomas were kindly entrusted to me by Dr Dodge for determination 
and a small senes, in< luding a new species of Squamidtum, was bent 
in by the collector, Professor IT E Stork of Carleton College, North- 
field, Minnesota To these gentlemen I wish to express my ptofound 
thanks It is mainly through their efforts and cooperation that the 
results detailed m the following list have been made possible 

FISSIDENTACEAE 
Fissidenb mollis Mitt 

Banana River, 80 m , May 23,1934, F Gutierrez, San Luis de Turnbares, 
450 m , Prov San Jos4, July 15, 1933, M Valerio 359 

The agreement between these specimens and collections from the Antilles 
is reasonably complete, and I have but little hesitation in crediting the 
species to Costa Rica 

Fissidenb Kegelianus C M 

Banana River, 80 m , May 14, 1934, May 23, 1934, June 9, 1934, F 
Gutierrez 

> Received July 28, 1084 
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This is one of the few minute species of the section Biyoidium that seems 
to be fairly well defined The enlarged, lax areolation of the duplicate blades 
contrasts sharply with the smaller hexagonal cells of the apical and dorsal 
blades and appears to be a good diagnostic character It is an interesting 
addition to the local flora 

Fissidenb Garberi Lesq A James 

Roadsides south of Liberia, 100 m, Prov Guanacaste, Jan 16, 1030, 
C W Dodge &WS Thomas 6695 

Fisstdens Oarben is new to the Costa Rican flora, but these plants are not 
exactly typical The costa ends considerably below the apex, whioh is 
broadly rounded in many leaves, and the leaf cells are rather obscure and 
more coarsely papillose with sharp papillae As these distinctions may not 
be of much consequence in such a large and intricate group of species, I am 
inclined to refer this collection hero as an unusual form 

DICRANACEAE 
Trrmatodon longicollis Michx 

Tilar&n, 700 m , March 15,1934, A Alfaro, La Fuente, 1200 m , Dec 27, 
1933, A Alfaro 47 

This is one of the smaller forms that might be referred to T reftexus C M , 
but, as Mrs Britton has remarked 1 this species is probably only a small 
form of T longicoUis It is an interesting new record for Costa Rica and helps 
to bndge the gap between Guatemala and the South American stations in 
Brasil and Bolivia 

Dickanella Standlmi Bartr 

Additional records for this endemic species are as follows La Fuente, 
1200 m , Oct 16, 1933 and Dec 27, 1933, A Alfaro 

Dicranella barbensis Ren A Card 

Coronado, 1500 m , Jan 7, 1934, A Alfaro 

Although the penstome is up to 270p high, almost twice the height given 
by Mr Williams in North American Flora, this collection, which is in prime 
fruit, seems without much doubt to belong here The teeth are coarsely 
papillose, not vertically striate, cleft to about the middle into 2 or 3 unequal 
prongs, and the leaf blade is produced nearly or quite to the apex so that the 
oosta is barely percurrent 

Campylofodium pusillum (Schp ) Williams 

Volc&n Pots, 2500 m , Jan 4, 1934, A Alfaro 52a 

A number of fruiting plants of this attractive little species were separated 
from tufts of Ceratodon itenocarpus This is the only collection I know of from 
Costa Rica 

1 North American Flora, 15 58 1913. 
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Campylofub fraqilis (Dicks) Bry Eur 

San Jer6mmo, 1400 m , Nov 15,1033, A Alfaro 
Not previously known from Costa Rica This species will be separated 
from C flexuosus (Hedw ) Bnd by the absence of any differentiated alar 
cells, also the leaf base is more contracted to the insertion 

Leucoloma tortellum (Mitt) Jaeg 

Upper slopes of Cerro San Jos 6 do Libano, 500-060 m , Prov Guanacaste, 
Feb 15, 1930, C W Dodge, R Hanckel, dfc W S Thomas 7018 
The range of this unique species seems to be gradually expanding Mr 
Williams restricts it to Gqpdeloupe and Trinidad in North American Flora 
It was later found by Mr Paul C Standley in the Lancetilla Valley, Hon¬ 
duras * The locality in Guanacaste Province, Costa Rita, not only helps 
to outline more clearly the area in which it may be looked for but also adds 
another interesting species to the local flora 

CALYMPERACEAE 

SVRRHOPODON GtTADICHAUDII Mont 
La Fuente, 1200 m , Dec 4, 1933, A Alfaro 37 

These collections are in fine fruit and add a second locality to the Costa 
Rican record 


Syrrhopodon aculeo-cihatus Bartr, sp nov 
Figure 1 

Gracilescens, caespitosus, caespitibus laxiuseuhs, palhde vindibus Caulis 
ad 2 5 cm longus, basi radiculosus, dichotome ramosus vel simplex Folia 
ad 2 mm longa, sicca contorts, humida patentia, c ba&i vaginante augustc 
li^eana, obtusa, limbata, limbo angusto hyalrno sub apice evanido, mar- 
gmibus incurvis, argute serratis, m parte supenore vagmae ot summo apice 
dentibus aculeifonnibus mstructis, nervo tenui, mfra apicem fohi evanido, 
dorso scabro, ccllulis laminahbus minutis rotundatis, dorso mmutissimo 
papiUosis, ventn mamillosis, cancellma supra rotundata Caetera lgnota 
Dioicous? Slender plants growing in small lax tufts, pale green above, 
brownish below 8tems up to 2 5 cm high, simple or forked above, sparingly 
radiculoee near base Leaves about 5 mm long, flexuose, spreading, twisted 
and contorted when dry, widely spreading when moist, linear-lanceolate 
from a white, erect, narrow clasping base about 2 mm long, gradually con¬ 
tracted to a linear, channelled or subtubulose point, blunt at apex, bordered 
from just below the apex to the base with 1-3 rows of elongate hyaline cells, 
margin erect or incurved, spinoee-ciliate at shoulders of leaf and at apex, 
distantly spinose In median part of blade, costa pale and thin, about 45m 
wide towaiii base, ending just below the apex, spinose on back toward apex, 
smooth below, spinose on ventral side about naif-way down, in oross section 
near midleaf showing a median row of about 6 guide cells with stereld bands 
on both sides, the outer layer of cells on ventral surface well differentiated, 

• Field Museum of Natural History, Bot Senes, 4: M2 1929. 
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Fig 1- Syrrhopodon aeulao-nliatu* Bartr a—Plant XI b —Leaf X14 e — 
Apex of leaf in profile X80 d — Apex of leaf from upper aide X80 e —Upper leaf 
oellB and margin X400 f -Cells and margin near leaf shoulder X400 g—Frag¬ 
ment of cross section from upper part of leaf X400 b —Part of leaf from upper 
side X80 


cells of leaf blade rounded, incrassate, 6-8p in diameter, mamillose on inner 
surface, minutely papillose on the back, cancelluiae filling nearly all the 
leaf base, rounded or ending in obtuse angles above, m 8 -10 rows Sporophyte 
unknown 

Type La Hondura, Costa Rica, August 15, 1033, M Valerio 360a 

This species seems to be closely allied to 8 Leprteurt Mont, but is notic- 
ably different in the pale green color, the mamillose leaf cells, and the 
spinose margins of the leaf blade 

Si RRHOPODON PARASITICUS (Sw ) Besch 

Tilar&n, 700 m , March 15, 1634, A Alfaro 

Even though the leaves of the Costa Rican plants Beem to lack entirely 
the narrow hyaline border of elongated cells, they agree perfectly in other 
particulars with collections from Florida and Yucatan and evidently repre¬ 
sent a form of S parasiticus The characteristic filiform propagula are 
abundant on the inner faces of the oomal leaves 
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Caltmfxres lonchophyllum Schwaegr 

Banana River, 100 m, Apnl 27, 1934, F Gutierrez 
An interesting but not unexpected addition to the local flora which assists 
in consolidating the geographical range of the Bpecies This specm extends 
to northeastern Guatemala and British Honduras 

POTT1ACEAE 

Hy uenostouum mexicantjm Card 
Tinbf, 1100 m , Oct 28, 1933, A Alfaro 

Leptodontium Ohcutti Bartr 

Potrcros between Guayabillos and Cabesa de Vma, 2150 2350 m , Prov 
San Jos£, Nov 4, 1029, C W Dodge & W S Thomas 4922 
Evidently this species is confined to fairly high altitudes in Costa Rica 
The only other local station known is at an altitude of 3300 m , on Volc&n 
Irazti 

Bakbula surulifoiia Sllll 
Syn Barbuda subuli ro\lre Bartr in hcrbana 

San Pedro, 1170 m , Sept 1933, A Alfaro 4, 27, Banana River, 100 m , 
April 27,1934, F Gutierrez 

It did not occur to me to associate these collections with B subulifolia 
Sull until after I had distributed several packets under the new name Fur¬ 
ther study has convinced me that all the above collections are clearly refer¬ 
able to B 8ubidifolta Sull, which does not seem to have been noted m Cen¬ 
tral America before The long subulate operculum, often appreciably longer 
than the urn, the long, tightly twisted peristome teeth, the subulate leaf 
points (usually obtuse and toothed at the apex), and the smooth quadrate 
leaf cells are fairly stable characters in the aggregate, but the leaves vary 
considerably in outline and it is probable that a number of nearly related 
“species' 1 from the Antilles will eventually find their way into the synonymy 
of B subulifolia 


Barbula Cruglri Sond 

Banana River, 80 m , May 20,1934, F Gutierrez 
New to Costa Rica, so far as I know This well known and easily recog¬ 
nised species is common m the Antilles but apparently very rare in Central 
America It appears again, like so many other Caribbean types, m the 
Andes of South America The geographical distribution of these species 
seems to be m the form of a narrow band extending directly north and 
south through Colombia, western Venesuela, eastern Costa Rica, and the 
Greater Antilles to Cuba, with a few extensions to Florida and the northern 
shores of the Gulf of Mexioo 
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ToRTULA MNI 1 FOL 1 A (Sull ) Mitt 

Banana River, 80 m , May 23,1934, F Guiterret 

Only the second local record for this attractive species, which ranges from 
Cuba to Peru 

Tortola caroliniana Andrews 

San Udefonso, 1500 m , Jan 21, 1934, A Alfaro, Volc&n Barba, 2250 m , 
March 11,1934, A Alfaro 

In these collections the propagula are often scattered over the ventral sur¬ 
face of the leaf toward the apex, rather than congested in apical clusters, 
but m other respects the plants agree perfectly with the species 

SPLACHNACEAE 
Splachnobrytjm OBTUBUM C M 

Banana River, 80 m , April 27 to May 20th, 1934, F Guiterret 

Five packets are included here in a collective sense without any great 
assurance that they are all representative of one speoific type The plants 
with leaves from 1 to 1 2 mm long, are all more robuat than S Ber- 
noulht C M , but there is considerable variation in the length of the stems, 
the crenulation of the leaf margins, the relative length of the costa, and the 
shape of the apex 

BRYACEAE 

Brachtmenium Standlbii Bartr 

Coronado, 1500 m , Jan 7, 1934, A Alfaro, San Udefonso, 1600 m, 
Jan 21, 1934, A Alfaro 

Brachymemum bulbiferum Bartr, nom nov 

Syn Brachymemum vmpatum Bartr Cont U S Nat Herb 26* 77 
1928 Not B vmparum Ren A Card 1898-99 

Fuente, 1200 m , Dec 8,1933, A Alfaro 

M Theriot has kindly called my attention to the fact that the name B 
vmparum Bartr is preoccupied Unfortunately the above collection fails to 
show any mature fruit, although the setae are well developed Until the 
peristome characters are available its systematic position must remain 
uncertain 

Amomobryuic sbmiovatum (Bnd ) Jaeg 

San Pedro, 1170 m , Jan 20,1934, A Alfaro 68 

Although this species has been credited to Costa Rica this is the first local 
collection I have Been Through the kindness of Mr R S Williams I have 
been able to compare the local plants with Spruce’s collection from Ecuador 
They are apparently exactly alike The percurrent or slightly exourrent 
costa and the relatively thin-walled upper leaf cells are oharaoten which will 
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readily distinguish this species from most of its allies It forms an interesting 
and suggestive link with Bryum 

Bryurn insolitum Card var brachycaipum Bartr, var nov 

Theca brevior, ovalis 

Tinbi, 1100 m , Oct 28, 1933, A Alfaro 21 

This unique species is a nice addition to the local list Apart from the 
obviously shorter, more ovoid capsules these plants and those from Mcuco 
seem to be identical 


Bryum andicola Hook 
Syn Bryum ro8tili<oma Ren A Card 

Cabeceras del Rio Jorca, 1500 m , Oct 22, 1033, A Alfaro, Rarchi, 
1980 m , Feb 20, 1934, A Alfaro 78 
There is no doubt in my mind but that this is one of the widely distributed 
types, similar to Toitula fragtlts Tayl and Anatolia subtehsilui (Tayl) 
Broth, ranging from the southwestern United States through Mexico, 
Central America, and western South America along the Cordilleran chain 
B. rosuheoma Ren A Card and B rosulatum C M are only two of what 
may prove to be an extensive list of synonyms 

BARTRAMIACEAE 
Philonotib uncinata (Schwaegr) Brul 
La Fucnte, 1200 m , Dec 27,1933, A Alfaro 

The long Betae and falcate leaves with long-excurrent costa seem to place 
this collection here rather than with P aphaertcarpa Apparently not pre¬ 
viously reported from Costa Rica 

ORTHOTRICHACEAE 
Macbomitbium mexicanum Mitt 

Northwest slope of Cerro Carpmtera, above La Uni6n de Tree Rios, 1320- 
1700 m , Prov Cartago, Nov 1, 1929, C W Dodge A W S Thomas 4789 
This appears to be the first species in the section Macrocoma to be re¬ 
corded from Central America The upper leaf cells are small, 5-7ft m diame¬ 
ter, as m M filiforme (Hook A Grev), but the capsules are distinctly 
plicate m the upper half and the peristome teeth are not in pairs but are 
united in a low coarsely papillose ring extending a little above the rim, as in 
well-fruited plants of M mexicanum collected by C A Purpus near Zacua- 
pan, Vera Crus The agreement in peristome characters together with the 
crenulate leaf margins, especially in the lower half, suggests that the local 
collection may better be referred to M mexicanum Whether or not M 
mexicanum is specifically distinot from M filiforme is another question that 
may be deferred until better material of the latter is available for com¬ 
parison. 
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Macromitrium mucronifolium (Hook & Grev ) Schwaegr 

Banana River, 80 m , May 20, 1934, F Outterra 
Although not listed in any of the previous papers relating to Costa Rican 
mosses, this species proves to be not uncommon I had confused it with 
M aptculatum, without having a clear understanding of the relative dis¬ 
tinctions between these two species as illustrated on Schwaegnohen'B Plate 
no 170 

Macromithium hirtellum Bartr 
Tilar&n, 700 m , March 15, 1934, A Alfaro 110 

This species is probably only a trivial form of M pentavltrhum C M 
The uniform arrangement of the leaves around the Btem, instead of in 5 
rows, is not a very tangible character The leaves are less widely spreading 
when moist, and more sharply pointed, hut the structural details are nearly 
identical 


Micromitrium fragile (Mitt) Jaeg 

Santa Marfa, Guanacaste, 825 m , Feb 9, 1934, A Alfaro 

I have been thoroughly unsuccessful in finding any characters to separate 
this species from M Sthlumbergert Schp , and believe that the latter name 
can safely he relegated to Bynonymy 

St HLOTHEIM1A OfRSTEDIANA C M 

Guanacaste, 825 m , Dec 25, 1933, A Alfaro 50, Potreros near farmhouse 
at Hacienda Santa Marfa and source of Rfo Liberia, Prov Guanacaste, 
Jan 21-24,1930, C W Dodge & W S Thomas 6044, 6958, 6967, Roadside 
north of Tilarkn, Prov Guanacaste, Pacific slope, 500-690 m , Feb 20,1930, 
C W Dodge <t W S Thomas 6579, Volc&n de Barba, 1800 m , 1931, Ruben 
Torres 145 

These collections have not been referred here without considerable dis¬ 
trust I have not succeeded m finding the narrowly lanceolate-acuminate 
inner penchaetial leaves described by Muller, but on the other hand the 
only inference I can draw from a careful comparison of a considerable senes 
of specimens from southern United States, eastern Mexico, Bntish Hon¬ 
duras, and Guatemala is that S Sulltvanin C M , S Oerstediana C M , 
S Mohnana C M and S Sartorn C M are in reality only minor vanants 
of one specific type In this group the penchaetial leaves are only slightly 
longer than the stem leaves, longitudinally plicate, either smooth or trans¬ 
versely wnnkled in the upper half, and either mucronate or short-acuminate 
at the apex As the differences are too slight and unstable to separate the 
forms clearly, I strongly suspect that S Sulltvanht C M may be used in an 
inclusive sense to cover the plants ranging from the southern United States 
to Costa Rica A comparative study of the respective types is essential be¬ 
fore any definite conclusion can be made 
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CRYPHAEACEAE 
Acrocryphaea Gardneri (Mitt) Jaeg 

San Ildefonao, 1500 m , Jan 21, 1934, A Alfaio, Banana River, 80 m , 
May 17, 1934, F Gutierrez 

The strongly reflexed leaf margins definitely associate these collections 
with A Gardneri rather than A julacea (Homsch ) I know of no previous 
record of A Gardnert from north of Colombia 

LEUCODONTACEAE 

Lbucodontopbis floridana (Aust) E G Bntt 

Laurel, Banana River, 100 m , May 2, 1934, F Gutierrez 

This is the first collection of this species I have seen from Costa Rica, 
although it has been credited to the local flora 

METEORIACEAE 

Squamidium cnspipilum Bartr , sp nov 
Figure 2 

Dioicum 7 Sat robustum, supeme lutescenti-vinde, mtus fuscescens, 
nitidum Caules elongati, penduli, inordmate et brevissime pinnatim ramosi 
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Folia dimorpha, caulma ovato-lanceolata, appressa, apice in acumen 
elongatum flexuosum canalioulatum argute serratum products, nervo tenui, 
supra medium producto, cellulis bneanbus, laevibus, ad angulos plunbus 
quadratis, ramulina ovalia, valde concava, apice galeata, nervo angusto 
sub apice evanido Caetera ignota 

Dioicous? Rather robust plants growing in intricate masses, pale yellow¬ 
ish green at the tips, brown or blackish below, glossy Stems long, flexuose, 
tangled, ending m slender flagellaceous tips, branohes short, distant, blunt, 
sometimes in clusters Stem leaves and branch leaves strongly differentiated 
Stem leaves about 3 5 mm long, erect or slightly spreading, concave, ovate- 
lauceolute, abruptly narrowed to a flexuose, crisped point, this slightly 
shorter than the leaf blade, margins erect, entire below, ooanely toothed 
from the base of the acumen to the apex, irregularly mflexed m the acumen, 
costa single, faint, ending about two-thirds up, leaf cells linear, 3-4 p wide 
by 12 to 16 times as long, shorter m several rows across the insertion with 
Binuose, pellucid lateral walls, alar cells numerous, sharply differentiated, 
short-rectangular, yellowish, in 8 or 9 rows, extending about half-way to 
the costa, branch leaves closely imbricated, strongly concave, indistinctly 
senate, ovate, about 1 8-2 mm long, oontraoted just below the rounded 
galeate apex, costa ending below the apex, margin erect, entire or very 
faintly denticulate above, leaf oells short and irregular at the extreme apex 
with pellucid, slightly pitted lateral walls, otherwise as in the stem leaves 
Fruit unknown 

Type Two miles southwest of Agua Cahente, 1050 m, April 1, 1928, 
H E Stork 1338 

The long, enspate hair points of the stem leaves are m bold contrast to 
the rounded, helmet-shaped leaves of the short lateral branches and clearly 
distuiguish this species from any of its congeners It is an unusually hand¬ 
some moss The ncli, deep shades of brown in the tangled older parts make 
a fine background for the glossy stramineous tips of the younger growth 

Meteohiopsis recurvifolia (Homsch ) Broth 

Banana River, 80 m , May 17, 1934, F Gutierrez 

An interesting extension in the range of this species, which has not been 
known previously north of Panama 

NECKERACEAE 

Nuckeropbis disticha (Hedw) Fleisch 

Siquirres, 60 m , Dec 23, 1933, A Alfaro 

Evidently not a common species m Costa Rica This is the first local 
collection I have seen 

PlNNATBLLA M 1 NUTA (Mitt ) Broth 

Banana River, 80 m , May 20,1934, F Gutierrez 

Only a few plants of this rare little moss were segregated from a mixture 
of other species, but the leaf characters are so obviously distinct from any¬ 
thing else in the region that its identity is almost oertain. I doubt if it has 
ever been re-collected since the original gathering by Wnght in Cuba 
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HOOKERIACEAE 
Daltonla TBNU1TOLIA Mitt 

Coronado, 1400 m , Deo 17, 1933, A Alfaro, Cabeceras del Rio Jorco, 
1500 m , Oct 22, 1933, A Alfaro 

Both of these collections are in good fruit and are interesting loeal records 
for a rare species 


CuOSSOMITBIUM OiRSTEDIANUM C M 

Banana River, 80 m , May 4, 1934, F Gutierrez 

I have not seen the type, but the above collection agrees perfectly with 
Muller's description of this species The very Sat stems, closely appressed to 
the substratum with the leaves scarcely shrivelled when dry, give the plants 
the appearance of an hepatic The lateral leaves are suborbicular, with a 
very short, blunt, oblique point, and show the characteristic paired teeth on 
the upper margins The general aspect of the plants is very different from 
that of the group with arcuate, sharply pointed leaves, shrivelled when dry, 
which Brotherus groups in the section Phyllophilu and to which the follow¬ 
ing species belongs A critical study of the species of this strictly American 
genus is badly needed 

Crossomitbium Patbiblae (Bnd ) C M 

Laurel, Banana River, 100 m , May 2, 1934, F Gutierrez 

Lepidopilum apiculatum Bartr, sp nov 
Figure 3 

Dioioum, nitide lutescenti-vinde Caulis secondanus ascendens, compla- 
natus, 2-3 om longus, circa 4 mm latus Folia sicca contorta, vix pheata, 
ovato-oblonga, abrupte breviterque apiculata, 2 mm longa, marginibus 
anguste revolutis, supeme plants mmute denticulatis, nervis supra medium 
evamdis, ccllulis supenonbus rhombeis, margin alibus umsenatis angustion- 
bus, basilanbus longionbus, capsula m pedicello supeme soabro 6-8 mm 
longo ereota, operoulo subulato-rostrato, calyptra ramentosa, penstomn 
dentlbus margme smuosis, strato ventrah angustissimo, sporae laeves, 
diam 20-25/i 

Dioicous, densely tufted, glossy yellowish green plants Anthendial 
plants mixed with the fruiting stems Male buds 1 5 mm long, axillary on 
the lower half of the stem Secondary stems ascending, complanate, 2-3 om 
long, about 4 mm wide with leaves Leaves slightly contorted when dry, 
ovate-oblong, 2 mm long, abruptly contracted to a short, half-twisted apicu- 
lus, margins plane and minutely denticulate above, narrowly revolute on 
one or both sides below, costae slightly divergent, ending above the middle, 
upper leaf cells oval and rhomboidal, 10-15*t wide, with firm, yellowish walls, 
one row at the margins linear, forming a very narrow ineonspiouous border, 
basal cells more elongate, linear-rhomboidal. Seta 6-8 mm long, fiexuose, 
scabrous above, smooth below, capsule erect, ovoid-cylindncal, lid subulate- 
rostrate, calyptra sparingly ramentoee, peristome teeth sinuose on the mar- 
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Fir 3 —Lepidoyxlum a/jtculaium Bartr a — Fruiting plant XI b — Anthendial 
plant XI o—Lateral loaf X35 d—C'alyptra X12 a—Capsule and upper part 
of seta X12 f—Tip of leaf X80 g— Upper leaf oells and margin X400 n — 
Basal leaf cells and margin X400 

gins, the outer plates much wider than the inner layer, spores brownish, 
smooth 20-25/1 in diameter 
Ti pf Banana River 80 m , F Gutierrez 

This species is probably nearest L cube nee Bull, but is clearly distin¬ 
guished by the more broadly pointed leaves (which are abruptly contracted 
to a short, partly twisted apiculus), the longer costae extending well above 
the middle of the leaf, the minutely and distantly denticulate upper margins, 
and the narrower basal cells, which are not as lax as in L cvbense 

THUDIACEAE 

Thuidium involvens (Hedw ) Mitt 
Banana River, 80 m , May 4,1934, F Gutierrez 

BRACHYTHEC1ACEAE 
Beach ythecium stereopoma (Spr) Jaeg 

Coronado, 1400 m, Dec 17, 1933, A Alfaro, Alajuehta, 1600 m, Dec 
18, 1633, A Alfaro 33, San Udefonso, 1500 m , Jan 21, 1934, A Alfaro, 
Moravia, 1300 m , Feb 11, 1934, A Alfaro 
The authors indicate that B coetancense Ren A Card may be easily 
distinguished from B stereopoma by the leaves strongly excavate at the base 
on each side of the nerve and by the more robust branches These differences 
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an not at all well defined when a broad Benes of specimens is compared, and 
I am unable to find any stable characters by means of which the two species 
may be clearly separated Like all widely distributed species B stereopoma 
is variable within reasonable limits, but I doubt if these varations can be 
correlated with any distinct specific concepts 

Eriodon radicalib Spruce 
Assert, 1400 m , Feb 4, 1934, A Alfaro 

This is an unusually interesting collection and, so far as 1 know, the first 
tune the species has been discovered since Spruce's original collection in 
Ecuador The Costa Rican plants are identical with those from Ecuador 
and add a new genus to the North American moss flora 

ENTODONTAOEAE 

Erythrodon hum bquarrosum (C M ) Par 
Guadalupe, 1200 m , Dec 2, 1933, A Alfaro 

Campylodontium onustuu (Hpe ) Jaeg 
Pejivalle, 600 m , Sept 30, 1933, A Alfaro 

The above collection is identical with authentic specimens from Colombia 
and Venezuela Apparently it is the first record of the species in North 
America 

Entodon Blyrichii (Schwoegr) C M 

Assert, 1400 m , Feb 4, 1934, A Alfaro, Alajuehta, 1380 m , Jan 20, 
1934, A Alfaro, Jorco, 1200 m , Oct 21, 1933, A Alfaro, Imbf, 1100 m , 
Oct 28, 1933, A Alfaro 

This species has a wider distribution than Brotherus indicates It has been 
collected in Jamaica and Haiti, and apparently the specimens from Costa 
Rica recorded in my previous papers under the names of E erythiopus Mitt 
and E Bernoulli C M are all referable here There is nothing in the de¬ 
scription of E Bemoulht C M to distinguish it from E Beynchn and I 
suspect that it should be reduced to a synonym of this species 

PLAGIOTHECIACEAE 
Stbreofhyllum RADicuLosrM (Hook ) Mitt 

Santa Marta, Frov Guanacastc, 825 m , Dec 25,1933, A Alfaro 
Although this species does not seem to have been reported from Costa 
Rica before, it is not an unexpected addition to the local flora The leaf 
cells are often clearly uiupapillate on the back, rather than consistently 
smooth as indicated by Brotherus 

SEMATOPHYLLACEAE 
Pteroqonidium Pulchellum (Hook ) C M 
Banana River, 80 m , May 4,1934, F Gutierrez 
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The only local record that 1 know of for this delicate little species 

HYPNACEAE 

Isoptebi gium bobtrichopelma Ren & Card 

La Fuente, 1200 m , Dec 8, 1033, A Alfaro, Cabaceras del Rio Jorco, 
1600 m , Oct 22, 1033, A Alfaro 

It seems very doubtful if this species is anything more than one of the 
vanants of I tenerum (Sw ) Mitt 

Taxiphyllum planissimum (Mitt) Broth 

Assert, 1400 m , Feb 4, 1934, A Alfaro 

Another interesting but not unexpected addition to the local list, the 
species having been known previously from Mexico, the West Indies, and 
Ecuador 

Vbsicularia crassicaulis (Mitt) Broth 

Banana River, 80 m , May 20, 1934, F Gulterree 

The slenderly acuminate, falcate-secund leaves clearly separate these 
plants from both V amphtbola and V vesiculare It extends the range of the 
species considerably to the southward and is a fine addition to the local flora 

BOTANY —Two new grasses, one from Tennessee, one from Argentina 1 
A S Hitchcock, Bureau of Plant Industry 

Recently Mr Stanley A Cam, of the Indiana Academy of Sciences, 
Bloomington, Indiana, sent to me a specimen of an apparently new 
grass which he had collected in the mountains of eastern Tennessee 
This proved to be a new species of Calamagrostis, allied to C porten 
A Gray and C perplexa Scnbn 

About the same time I received from Dr F C Iloehne, of the 
Institute Biologico, Sfio Paulo, Brazil, a dwarf grass collected by Dr 
A Burkart in the high mountains of the Province of TucumAn, 
Argentina. This also proved to be undesenbed It is one of the smallest 
species of the genus Catabrosa, of which there are a few m southern 
South America The genus is represented m the United States and 
northern Eurasia by C aquatica (L ) Beauv, a relatively large widely 
distributed species, found in mountain meadows, bogs, and wet 
places 

Calanugrostis calnii Hitoho, sp nov 

PerenniB, dense caespitosa, rhisomatibus brevibus, culmi graales, erecti, 
infra pamculam scabn, 30-40 cm alti, vaginae glabrae, kgula 1-2 mm longa, 
laminae planae, longe acuminatae, infra glabrae, supra scabrae, 20-35 cm 
longae, 1-2 mm. latae, suprema 5-10 cm longa, pamcula paumflora, pat* 

1 Received September 21, 1934 
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ula, pallida, 6-10 cm longa, an scabro, ramie 1-2 cm longis; glumae an- 
gustae, aoummatae, 6-0 mm longae, lemma acuminatum, pilia call! 1-2 
mm longis, infra medium anstatum, arista medio gemculata, mferne torta, 
glumas paullum excedente, processus rachillae brevis, villis 1-2 mm longis 

Perennial, densely cespitose, with short rhisomes, culms slender, erect, 
scabrous below panicle, 30-40 om tall, sheaths glabrous, hgule of culm leaves 
thin, rounded or obtuse, finely dentate, becoming lacerate, 1-2 mm long, 
blades erect, flat, more or less involute toward the finely attenuate tip, 
glabrous beneath, scaberulous on the upper surface, narrowed toward base, 
the basal ones as much as 36 cm long, 1-2 mm wide, the uppermost/culm 
blade 6-10 om long, about 1 mm wide, panicle pale or whitish, loose, 0-10 
om long, the axis soabrous, the branches ascending or somewhat spreading, 
verticillate, scabrous, 1-2 cm long, bearing 1-few spikelets, the whorls 
7-15 mm apart, the pedicels scabrous-pubescent, glumes narrow, nearly 
equal, acuminate or slightly anstate, glabrous except the Bcabrous upper 
half of the keels, 6-0 mm long, the first 1-nerved, the second 3-nerved, 
lemma narrow, acuminate, 5-nerved, glabrous bolow, minutely scaberulous 
near the finely toothed summit, the callus hairs about 1 mm long, the awn 
about 1 mm from base, somewhat geniculate, twisted below, the tip bent 
to one side and somewhat exceeding the glumes, palea a httle shorter than 
the lemma, prolongation of the rachilla very short but the hairs 1-2 mm 
long 

Type in the U S National Herbarium, no 1,611,706, collected on the 
shrubby summit of Mt LeConte, Tennessee, alt about 2000 meters, August 
10, 1929, by Stanley A Cam (no 48) Later Mr Cam sent specimens (no 
1016) from the same locality, with the statement that the species grew 
abundantly on cliffs in spruce-fir formation 

Catabrosa Burkartu Hitcho , sp nov 

Perenms, pusiUa, culmi caespitosi, erecti, 1-3 cm alti, vaginae glabrae, 
ligula 1-2 mm longa, laminae planae vel plerumque comphcatae, glabrae, 
gramles, 6-20 mm longae, panioula angusta, pauciflora, 5-8 mm longa, 
spioulae 3-4 mm longae, 2-nores, glabrae, lemmata oblonga, obtusa, circa 
3 mm. longa 

Dwarf cespitose perennial: culms glabrous, erect, 1-3 cm tall, sheaths 
glabrous, stnate-nerved, rather loose, the uppermost somewhat inflated, 
hgule thin, 1-2 mm long, blades mostly folded, rather firm, somewhat fal- 
cate, glabrous, 6-20 mm long, about 0 3 mm thick as folded, the rounded 
or boat-shaped tip cartilaginous, the lower blades sometimes flat and 1 mm 
wide, paniole narrow, 5-8 mm long bearing a few yellowish short-pediceled 
spikelets, the branches slightly scabrous on the angles, spikelets 3-4 mm 
long, 2-flowered, glumes about equal, broad, rather obscurely nerved, glab¬ 
rous, rounded at the somewhat erose tip, 2 6-3 mm long, lemmas glabrous, 
the first oblong, obtuse, a httle more than 3 mm long, the upper part with 
a yellowish sone below the rounded minutely erose summit, the palea nar¬ 
row, shorter than the lemma; second lemma similar to the first but slightly 
shorter, the summit about as high as that of the first, the internpde of the 
rachilla between the florets beingvery short i* 

Type in the U 8 National Herbarium, no 1,639,407, collected on the 
summit of Caldhaqufes, Dept Tafl (Prov Tucumin), Argentina, alt 4200 
meters. January 30,1933, by A Burkart (no 6348) Part of the type in the 
herbarium of the Institute Blologico, 8io Paulo, Brasil 
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PALEOBOTANY — Three additions to the Pleistocene flora of Tennes¬ 
see .* Edward W Berry, The Johns Hopkins University 

In the fall of 1931 Walter F Pond, State Geologist of Tennessee, 
sent me some samples of impure lignite encountered in a well 5 
miles east of Dayton in that state The country rock is Knox dolomite 
and it seems probable that the silty lignite was formed in a sink in 
the dolomite The age of the hgnitic deposit is a matter of consider¬ 
able interest Fortunately I am now able to determine the age with 
considerable certainty On one specimen of the hgnitic clay there is 
an excellent impression of two-thirds of a leaf which after extensive 
comparison with recent material I am convinced is a leaf of the exist¬ 
ing button-bush, honey-ball, or globe-flower, Cephalanthus occi¬ 
dentals Linn6, a shrub of swamps and low ground, ranging from 
eastern Canada to Mexico, and common in the Tennessee region This 
means that the lignite is Pleistocene m age 

Interestingly enough Cephalanthus occidentalis has been reported 
by Auer (1930, p 31) from the peat of Marsh Hill and Welland m 
southeastern Canada Other than this the genus has never been re¬ 
ported as a fossil, although the 6 existing species aie found m eastern 
Asia, North and South America, and West Africa, and this distribu¬ 
tion is fair evidence that the genus has a Tertiary history 

In March, 1933, I received from E L Spain, Jr, of Vanderbilt 
University, a small amount of clay underlying a peaty layer in terrace 
deposits on a tributary of the Cumberland River, central Stewart 
County 

This clay was silty and broke down readily in water, and was found 
to contain characteristic fragments of Querctis alba Linn6 and Quercus 
tmbrtcana Michaux 

Quercus alba has been recorded from Ontario Interglacial deposits, 1 
from the Port Kennedy cave in Pennsylvania, 1 from the Chowan 
formation of North Carolina, 4 from Buena Vista, Virginia, 4 from post 
Pleistocene deposits m Massachusetts, 4 and is probably represented 
m the Sunderland formation of Maryland by what Holhck called 
Quercus pseudoalba 1 1t ranges in the recent flora from Maine, Ontario 
and Minnesota to Florida and Texas 

‘ Received August 20, 1084 

1 Pbnhallow, D P Amer Nat 41 448 1007 

• Mercer, H C Jour Acad Nat Set Phila 11-281 1800 

« Bbrrt, E W Jour Oeol IS 842 1007 

• Berry, E W Am Jour Sci 34 221 1012 

• EuBBaoN, B K US Oeol 8urv Bull S07 148 1017 

’ Rollick, A Md Oeol Surv Pliocene A Pleistocene, p 227, pi 70, fig S, pi 71, 
1006 
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Quercua imbncona has been recorded from Bridgeton, N. J by 
Lesquereux* from beds which I consider as probably Pleistocene m 
age, although they have usually been considered somewhat older 
In the recent flora it ranges from Pennsylvania to Michigan and 
Arkansas, Georgia and Tennessee 

• LasQtrxExux, L US Nat Mua Proe 10 30 1887 

ZOOLOGY —New experimental hosts for Brachylaemus virgiruana 
( Dickerson ) KruU 1 Wendell H Krull, Bureau of Animal 
Industry 

The white rat, dog, cat, and chicken have been infected experi¬ 
mentally with Brachylaemus vtrgtmana, a fluke normally parasitic in 
the opossum, Dtdelphis vtrgtmana, and mature flukes have been re¬ 
covered from these hosts Eggs of B vtrgtmana collected from the 
feces of one of the experimentally infected dogs were used to infect 
the normal first intermediate host, Polygyra thyrotdes Consequently, 
it is assumed that some, at least, of the new hosts are potentially 
capable of disseminating the parasite in regions where the opossum 
and its snail host are found 

The metacercanae of B virgimana used m the following infection 
experiments were obtained from laboratory raised and infected snails, 
P thyrotdes, an extensive account of these infection experiments is 
being given by the writer in a paper now m press Every snail used 
in the subsequent experiment contained hundreds of metacercanae, 
all of which were 7 months old 

Two puppies, litter mates, were used in the present experiment 
A puppy 5 weeks old was given approximately 200 metacercanae, 
and when it was killed, 7 days later, 111 mature specimens of Brachy¬ 
laemus vtrgtmana, 2 05 to 2 60 mm long when stained and mounted, 
were recovered from the intestine The uterus m each of these flukes 
was extensive and filled with apparently normal, brown colored eggs 
The second puppy, when 6 weeks old, was given approximately 400 
metacercanae Eggs were recovered in the feces of the dog 12 days 
after the metacercanae were administered, eggs were quite common 
in the feces a day later, abundant 5 days after that, and fewer in 
number 9 days later, or 27 days after the dog was infected Since 
there was an apparent decrease in the number of eggs it was suspected 
that the infection was being lost, however, when the animal was killed 
349 flukes were recovered These were large and equal in sue to any 

■ Received August 24, 1034 
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recovered from an opossum The trematodes were localised in a com¬ 
paratively small area in the posterior part of the small intestine They 
were very conspicuous because of the numerous dark colored eggs 
in the extensive uterus which occupies the greater part of the mter- 
cecal field On 3 previous occasions metacercariae of B mrgmiana 
have been given to adult dogs and no infections ever developed, and, 
while not enough dogs were used for the results to be significant, 
the experiment indicates that adult dogs apparently are not easily 
infected 

Eggs of Brachylaemtu vtrgtmana from the feces of the second puppy 
in the present experiment were used to infect the normal first inter¬ 
mediate host, Polygyra thyrotdes Four snails were subjected to in¬ 
fection, and 2 of them became infested 

Two kittens, litter mates, were used in infection experiments A 
suckling kitten, 2 weeks old, was given approximately 100 metacer¬ 
cariae and when it was examined postmortem, 7 days later, 74 mature 
flukes, 1 96 to 2 25 mm long when stained and mounted, were re¬ 
covered The uterus in each fluke was extensive and filled with normal 
brown colored eggs A second kitten, 3 weeks old, was given about 
200 metacercariae, and eggs of the fluke appeared m the feces 14 
days later Eggs were common in the feces of the host 3 days later, 
and fewer after 10 more days, or 27 days subsequent to the time the 
animal was subjected to infection The kitten was weaned while it 
was infested and when examined postmortem, 27 days after receiving 
the metacercariae, 50 adult flukes were recovered, they were m the 
postonor part of the small intestine, as in the case of the dog 

Two chicks were used in infection experiments, these were less than 
24 hours old when subjected to infection One chick was given 50 
metacercariae, and when destroyed, 2 days later, 5 immature flukes 
were recovered from the posterior part of the small intestine These 
flukes had grown considerably and had attained adult shape The 
other chick received 75 metacercariae and 5 days later 6 mature 
flukes, 1 95 to 2 35 mm long when stained and mounted, were re¬ 
covered postmortem from the intestine All flukes had normal colored 
eggs m the terminal part of the descending branch of the uterus. 

On previous occasions attempts to infect 4 chickens with B. wr- 
gtntana had been unsuccessful These chickens were fully feathered 
at the time they were subjected to infection Since the cause of the 
failure to infect these chickens is not known, and since the diet may 
have had something to do with the negative results, it should be 
stated that these chickens were fed on grain, while the chioks which 
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became infested in the present experiment were given bits of raw 
beef 

A small rat, which had just been weaned, was given 75 metacer- 
canae, and when examined, 3 days later, 2 mature flukes, each con¬ 
taining a couple of eggs were recovered from the small intestine A 
second rat, fully grown, received approximately 100 metacercanae, 
and when killed 4 days later, 5 mature flukes were recovered post¬ 
mortem from the small intestine The flukes from this rat contained 
numerous normally colored eggs 

Previously it was found by the writer that Brachylaemus mrginiana 
would live in the white rat only 3 days In view of the small number 
of parasites recovered from the rats in the present experiment, in 
spite of the comparatively large numbers of metacercanae which 
were administered, it is suspected that previous failure to obtain 
adult flukes in white rats resulted from using too few metacercanae 
in attempts to infect them. 

SUMMARY AND CONCLUSIONS 

The expenment shows that the dog, cat, chicken, and white rat 
may serve as definitive hosts of Brachylaemus vtrgtniana of which 
the opossum is the natural definitive host It is apparent from the 
data presented that there may be a difference in the rate of matunty 
and growth after matunty of the flukes in the different hosts More 
data, however, are necessary to verify this point. A comparison of 
flukes of the same age from a kitten and a puppy, however, showed 
a striking difference in size, the flukes m the puppy being larger than 
those in the kitten. Young dogs and cats become infected easily, and 
practically all of the metacercanae establish themselves, which fact 
18 not apparent in the case of chickens and rats. 

The results of these expenments suggest that some of the descnbed 
species in this genus, which are morphologically similar, are not good 
species, but have been recognized as valid largely because of host 
relationship It is also apparent that, since B vtrgtntana has been 
established m several hosts, it may be a suitable trematode with which 
expenments relative to age resistance, longevity, and the relation 
of the fluke to food habits of the host may be undertaken 
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PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 

GEOLOGICAL SOCIETY 
510 th ueetino 

The 510th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Jan 10, 1034, President H G Ferguson presiding 

Program Lawrence Martin A standard map of the maxima of Pleisto¬ 
cene glaciation in North America Discussed by Messrs Mattheb and 
Capps 

W G Hoyt Forests and stream flow — Followuig the deforestation (re¬ 
moval of trees by cutting) of a high mountain area in the vicuuty of Wagon 
Wheel Gap, Colorado, the average annual run-off of the deforested area was 
increased 15 percent, the maximum peak discharge was increased 46 per¬ 
cent, and the summer and fall run-olf was increased 12 percent 

Following the denudation (destruction by fire of all ground cover and 
tree litter) of a coastal mountam drainage basm in southern California, 
the average annual run-off of a denuded area was increased 2*) percent The 
maximum peak discharge of the first four floods following denudation was 
increased about 1,700 percent, and the summer and fall run-off was increased 
475 percent 

The mcrease in the annual iun-off was distributed rather uniformly 
throughout the year, 52 percent of the increase from both areas occurring 
during periods of non-flood run-off and 48 percent during periods of flood 
run-off 

In the Colorado area there was practically no evidence of erosion after 
deforestation and this was to be expected because there was little direct 
surface run-off either before or after deforestation In the southern California 
area complete denudation increased erosion as a direct result of increased 
surface run-off and deposition of eroded material and ash earned by the 
stream the first year after the fire was matenally injurious to agricultural 
lands and transportation rights of way 

Conclusive evidence showed that on these two areas (1) forests and brush 
cover substantially lower stream flow at practically all seasons aud all 
stages, including flood, minimum and total flow, (2) forests and brush cover 
substantially lessen erosion where readily eroded material is available, and 
(3) new vegetative growth exercises an effect similar to the original cover in 
retarding erosion, but without so detrimental an effect on annual run-off 
and summer low-water flow 

In watershed protection studies it is therefore necessary to determine tho 
type of cover which will best protect the sod, minimise the water losses and 
provide for the most economical use of the watershed area and of the water 
yield The cover may be forests or other plant species depending on the soil, 
topography, climate, and nature and amount of water supply requirements 
of the dependent region (Authors abstract ) Discussed by Messrs Fergu¬ 
son, Bridge, Cooke, Mendenhall, Trask, Bradley, Spencer, Rubby, 
Mbrtie, and Thompson 

E T MoKnight Origin of nnc and lead deposits of northern Arkansas 
Discussed by Messrs Ferguson, Trask, Bridge, Goldman, Spencer, 
Bradley, Hbnbsst, and Rubey 
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511th meeting 

The 511th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Jan 24, 1934, President H G Ferguson presiding 

Informal communication R W Drown exhibited a specimen from Peru, 
described by F H Knowlton as Zea antiqun, a supposed new species of 
fossil corn Restudy of the specimen by means of thin sections showed it 
to be baked pottery 

D F Hewett called attention to the analyses of the wall rocks of Vir¬ 
ginia caves listed on page 143 of W M McGill’s Caverns of Virginia Of 
samples from 13 developed caves, 6 contain less than 1 percent MgCO,, 3 
contain between 1 and 3 percent, 3 contain between 5 and 14 percent, and 
one contains 30 percent of MgCO* The predominant non-dolomitic char¬ 
acter of the cave-forming rocks lends strength to the hypothesis that the 
dolomitic zinc-beanng breccias of the Appalachians are of tectonic origin 
DiscuR&ed by Mcssth Keuh, IIiitts, and Bevan 

M I Goldman rev lewed a recent monograph on fossil Protozoa by Otto 
Wetzel entitled Du in organischei Subs tan: ahaltemn Afibofossihen de s 
Baltisihen Kmde-Fcuetsteins mit einem sedimtnlpetiographischen und strati - 
q)aphmhen Anhanq which appeared in 1933 as vol 78, part A of Paleonto- 
graphica He showed slides of two of the plates illustrating flagellate and 
radiolarian-like organisms Goldman also called attention to an early paper 
by M C White, appearing in the American Journal of Science in 1802, 
which described similar forms Discussed by Messrs Resber and Hebb 

Program C Lewis Gazin A mmsupial from the Florissant beds of Colo- 
lado —In 1929 the U S National Museum purchased from G F Stern¬ 
berg fossil remains of a mammal collected by him in the Florissant beds of 
Colorado These beds, lenowned for their fossil flora and insect fauna, have 
heretofoie produced no identifiable mammalian remains, although a few 
birds and fish have boon descrilied The didelphid mammal discovered in the 
Florissant beds apparently represents the extinct genus Perathenum, a 
small marsupial resembling the munne opossum Marmosa now living in 
southern Mexico, Central and South America Perathenum is known in the 
Tertiary of North America in scveial stages from the Fort Union Paleocene 
to the middle John Day horizon of upper Oligoceno or lower Miocene age, 
but has never been recorded from later beds in this country Of the various 
forms described the Florissant specimen seems to correspond most closely 
to the species Perathenum huntu from the Cedar Creek beds of Oligocene 
age m northeastern Colorado 

On the basis of the known distribution of Perathenum it is suggested that 
the Florissant beds may be of earlier age than the upper Miocene stage cur¬ 
rently assigned to them From the similarity between the Florissant Pera¬ 
thenum and P huntn it is further suggested, but not certainly demon¬ 
strated, that the age is Oligocene (A uthor's abstract ) Discussed by Mr 
Lovering 

C R Longwell Some structural problems tn central Connecticut and 
Massachusetts Discussed by Miss Jonas and Messrs Stosb, Goldman, 
G 0 Smith, Mendenhall, Lovemng, and Bowie 

512th meeting 

The 512th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Feb 14,1934, President H G Ferguson presiding 

Informal communications T A Hendricks exhibited and discussed 
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S ieoimens of rolled siltstone from Pennsylvaman strata of the Oklahoma 
oal fields Discussed by G A Cooper 

R B Stewart reviewed critically Bucher’s Deformation of the Earth’t 
Cruet Discussed by W W Rubby 
Program L K Wenzel Thtem's method of determining permeability and 
pumpmg-teet method of determining specific yield of water-bearing materials — 
A pumping test was made in the summer of 1031 near Grand Island, Ne¬ 
braska, to determine the usefulness of Thiem’s method for determining per¬ 
meability and the pumping-test method for determining specifio yield An 
irrigation well was pumped continuously for 48 hours during which time the 
drawdown of the water table was measured in 81 observation wells spaced 
from 2 to 1,200 feet from the pumped well Data were also obtained on the 
discharge of the pumped well, the thickness of the wator-beanng formation, 
and the normal slope of the water table 
It was found that the coefficients of permeability computed by Thiem’s 
formula, mBtead of being constant, varied through a wide range because the 
conditions observed in the field did not correspond to the theoretical condi¬ 
tions assumed m the development of the formula However, a constant and 
accurate value of the permeability of the material was finally obtained by 
substituting m Thiem’s formula only the drawdown of the water table where 
the cone of depression had readied approximate equilibrium in form—from 
about 50 to 200 feet from the pumped well This procedure was adopted 
because Thiem’s formula is based on the assumption that the cone of de¬ 
pression has attained an equilibrium condition Certain other modifications 
in the UBe of the method were made which resulted in a more accurate deter¬ 
mination of the true permeability It is now thought that this method is the 
best method for determining permeability 
The specific yield of the water-bearing material was obtained by applying 
Darcy’s law to the flow of water through concontne cylindrical cross-sections 
of material around the pumped well The values of specific yield increased 
with the period of pumping because all of the water did not immediately 
dram out of the unwatered material A final value for the specific yield was 
obtained by plottmg the values of specific yield against the penod of pump¬ 
ing and by extending the curve drawn through these points The final value 
compared closely with the specific yield obtained by laboratory analyses of 
samples of the material (Author's abstract) Discussed by Messrs. Thomp¬ 
son, Mbinzer, Ferguson, and Leggette 
T B Nolan The geyser area near Beowawe, Nevada (by title) 

E N Goddard The relation of Tertiary tnirustves to ore deposits of 
Jamestown, Colorado —In the Jamestown mining district, in the Colorado 
Front Range 35 miles northwest of Denver, there are two Tertiary (Eocene?) 
stocks and numerous dikes that seem to nave a genetic relation to the ore 
deposits These Tertiary “porphyries" have been intruded into a pre- 
Cambnan complex of schist and granite The earliest is a large approxi¬ 
mately rectangular stock (about 1$ by 2} miles) of hornblende granodionte, 
having a N 12° E trend On its north border is a small stock (about three 
quartern of a mile in diameter) of auarts monsomte porphyry, and to the east 
of these stocks are northeast dikes of quarts monsomte, bostomte, and 
alasbte porphyry These porphyries were intruded after the greater part of 
the regional deformation of the Laramide revolution had taken place 
In the district there are two systems of post-porphyry fault fissures that 
are occupied by the ore deposits, a northwest system (in general, the earlier) 
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and a northeast system The northwest system comprises breccia tones and 
veins that are confined to a narrow belt on the southwest border of the 
quarts montomte stock The northeast system consists of N 00-70° £ 
fissures, and is largely confined to the east sides of the stocks 

The ore deposits show a rough tonal arrangement around the quarts mon- 
sonit# stock Fluorspar, the earhest of the ore deposits, occurs m the north¬ 
west system of fractures and breccia tones close to the southwest bonier of 
the stock Lead-silver deposits occur in pipes or veins in or near fluorspar 
deposits in a small area of about a half square mile on the west side of the 
Btock Pyntio gold veins ocoupy the northeast fault fissures 1 to 2 miles east 
of the stock Gold tellunde veins occupy northeast fault fissures 2to2£ miles 
east of the stock, and a few | to 1 mile west of the stock This description 
shows an unsymmetneal and rather irregular arrangement of the ores around 
the quarts monsonite stock 

In an attempt to account for this irregular distribution of the ores, the 
Cloos’ method of mapping the internal structures of igneous masses was ap¬ 
plied to the porphyry bodies In the large granodionte stook the platy and 
linear structures indicate a roughly elliptical cylindrical mass which pitches 
60 to 70° south-southwest During its emplacement, it probably moved up¬ 
ward m a N 15° E direction at an angle of about 65° The magma appar¬ 
ently came up along a fracture-like opening and widened its channel by 
pushing outward in a S 76° E direction against a weak tone of granite and 
schist In response to this force, the rocks tended to break at angles of 
slightly leas than 46° to the direction of force Both N 65° E and N 35° W 
fractures were actually formed, but smoe the schistosity trends N 65° E, 
strong persistent fractures were developed in this direction, and short weak 
ones in the N 35° W direction The strong northeast fractures were first 
filled with porphyry dikes, and later by successively younger ore deposits 

In the quartz monsonite stock the platy and linear structures indicate a 
somewhat funnel-shaped mass which pitches southwest at about 65° Ap¬ 
parently, during emplacement, the magma moved upward at this angle in a 
northeast direction, and oame up along the underside of the granodionte 
mass It seems probable that the northwest belt of breccia zones and frac¬ 
tures was formed as a result of combined upward force and drag in a north¬ 
east direction, developed during emplacement of the quarts monsonite 
stook 

Thus in tho Jamestown distnet, and perhaps in other distnets, the map¬ 
ping of internal structures of intrusive masses related to ore deposits affords 
a valuable aid m attempting to solve the structural problems of ore distnbu- 
tion (Author 1 8 abstract) Discussed by Messrs Loughlin, Ferguson, and 
Lovering 

513th Meeting 

The 513th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Feb 28, 1034, President H G Ferguson presiding 

Program E T Allen Types of rock leaching by thermal waters in Yellow¬ 
stone Park Discussed by Messrs Hess, R C Wells, Goldman and 
Trask 

A I. Jonas Hypersthene granodionte tn Vtrgtnta, its change to unaktte and 
its age —Hypersthene granodionte occurs m three mam belts in the western 
part of the Catoctin-Blue Ridge antiohnonum of Virginia It is a grayish 
green rook made up of potaah and plagioolase, feldspar, pyroxene, and 
quarts Along the western side of the granodionte anas it contains a varying 
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amount of pink feldspar, secondary epidote, and quarts It has been called 
unalute where pmk feldspar, epidote, and quarts are the chief constituents 
Microscopic study shows the granodionte has been subjected to a senes of 
hydrothermal changes It is thought that these hydrothermal changes were 
produced by action of residual magma extracts upon consolidated portions 
of the granodionte The changes include addition of silica to form quartz, 
of sodio solutions to form myrmekite and chessboard albite, and m part of 
the area, of the lime-iron silicate epidote and of feme iron to form fine 
hematite flakes that color the feldspars pink Unakite has been produced 
from the grayish green granodionte by replacement of hyperethene and 
other constituents by epidote, change of gray-green feldspars to pink, and 
introduction of quartz filled with fine rutile needles, which impart blue color 
to the quartz 

In southwest Virginia the green schistose facies of the granodionte with 
pmk feldspars has been called the Grayson granite It is bounded on the 
southeast by the Independence overthiust which has earned Lynchburg 
micagncisb northwestward over Grayson granite and infolded Unicoi quartz¬ 
ite The Great Gossan lead occurs along this zone of thnist faulting 

The granodionte is belie\ed on stratigraphic grounds to be pre-Cambnan 
m age and older than the metabasalt flows which cap it m northern Virginia 
In Nelson and Amherst counties the granodionte contains allanite-beanng 
pegmatite Analybis of allanite from the Fnar, a granodionte peak m north¬ 
ern Amherst County, gives a lead ratio that indicates an age of about 900 
million years for the allanite, and it is probably middle pre-Cambnan m age 
(Author 3 a abstract ) Discussed by Miss Bascom, and Messrs Ferguson, 
Stose, and Lov eking 

J S Williams Coi relation of the Louisiana limestone with beds at Kinder- 
hook , Illinois , and Burlington, Iowa —The Louisiana limestone (lower 
Mississippian) is one of the formations of the Kmderbook group Its type 
locality is m northeastern Missouri, and its outcrops arc limited to this 
part of Missoun and to a small area in western Illinois It occurs only in one 
of the four Kmderhookian provinces of Missoun, the northeastern province 
The formations of this pn>\mcc, including two which may properly belong 
below the Kinderhook, are, in ascending ordei, the Grassy Creek shale, the 
Saverton shale, the Louisiana limestone, the Hannibal shale, and the 
Chouteau limestone These formations are best exposed along the Missis¬ 
sippi River from central Lincoln County, Missouri, to central Manon 
County, Missoun Most of them are, however, also recognizable m Illinois 
in counties east of and adjacent to the southern part of the Missoun outcrop 
area 

The type region for the Kinderhook group is m Illinois, near the town of 
Kinderhook, about 12 miles east of Hannibal, Missoun Hannibal is m Manon 
County, Missoun, and is close to the northern edge of the northeastern 
Missoun Kmderhookian provuice The best known and most fossiliferous 
Kmderhookian section in this region is, however, at Burlington, Iowa, about 
80 miles north of Hannibal It is not difficult to identify by lithology the 
beds at Kinderhook w the section at Burlington It is, however, despite the 
proximity of these two sections to the northeastern Missoun provmoe, im¬ 
possible to correlate the Missoun beds with the beds at Kmderbook and 
Burlington by the ordinary physical means of correlation, a fact that has 
been stressed by nearly every investigator who has studied the sections 
Direct tracing is impossible, well logs and other subsurface data are in¬ 
adequate, and matching of lithologic units and successions, or of uncon- 
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formities does not give decisive results Microscopic and chemical methods 
of physical correlation have not been attempted, but because of differences 
in the lithologies of the beds, they appear to promise little 
Faunal data are, when critically examined, of but little more correlative 
value than known physical data This is especially true of correlations be¬ 
tween the Missouri beds and beds at Burlington or Kinderhook It is, how¬ 
ever, less true in the correlation of the only really fohsiliferous bed at Kinder¬ 
hook with the Burlington section Most faunal coi relations that have been 
made appear not to have considered some of the unusual conditions that ob¬ 
tain m this area, or to have been actually based more on physical than on 
faunal data Among the unusual conditions likely to affect the reliability of 
faunal correlations are the following (1) common species are too few for 
definite conclusions (a change of an identification or two or of a stratigraphic 
range or two would very materially affect correlations), (2) work under way 
by I)r G H Gum and the wnter indicates that published ranges of 
several species are too narrow, (3) the total number of species (the fauna) 
varies greatly as between different beds in the sections, (4) the extent of a 
clearly demonstrated facies influence is not known, (5) the beds are thin and 
facies changes were rather frequent, (6) the lack of recent descriptive work 
and the composite origin of some of the fossil lists affects the reliability of 
the lists, and (7) differences in generic and specific concepts between various 
contributors to the available lists and changes in the application of these con¬ 
cepts by individuals from class to class and from time to time over a rather 
long period of years, render the use of lists on correlation uncertain 
The writer's study of the Txnjisiana fauna together with his observations 
on a considerable number of species from the Burlington section, and from 
nearly every one of the Kinderhooki&n beds of Missouri, influences him to 
agree with those parts of recent correlations that place beds 2 (of Weller) at 
Burlington and at Kinderhook stratigraphically above the Louisiana lime¬ 
stone This conclusion is supported by the matching of species, the appear¬ 
ance of “new” genera and “new” species, and the relative percentages of 
species in the various beds The wnter cannot agree, however, that there are 
adequate faunal data for determining the age relation of the Louisiana lime¬ 
stone to beds 1 at either Kinderhook or Burlington or that there are adequate 
data for correlating stnctly on a faunal basis, beds 2, 3, and 4 at Burlington 
or beds 2 or 3 at Kinderhook with any one bed in the Missouri section 
Most of the faunas appear to l>o local ones The Louisiana fauna is cer¬ 
tainly not represented as a fauna in either the Burlington or Kinderhook 
sections The Louisiana limestone may have been eroded from the Burling¬ 
ton or Kinderhook regions or these areas may have been the sites of non- 
depoBition or of deposition of different typos of sediment dunng Louisiana 
time A contemporaneous restudy of the faunas of all three sections u 
needed to make correlations more certain or to show definitely that under 
conditions such as obtain here, thin beds cannot be individually correlated 
( Author f s abstract ) Discussed by Messrs Butts and Stanton 

514th meeting 

The 514th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Mar 14, 1934, President H G Ferguson presiding 
Informal communication* Mr Spencer exhibited and discussed a polished 
pebble from Gainesville, near Bull Run, Virginia 
Program P D Trask and H F Hamkaji Preliminary study of source 
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beds t n the Mesozoic rocks on the mat aide of the Sacramento Valley —This 
paper presents results arising from an investigation of source beds of petro¬ 
leum, sponsored both by the United States Geological Survey and the 
American Petroleum Institute The paper is a preliminary report of a special 
investigation that has arisen m connection with the general study of source 
beds An area on the west side of the Sacramento Valley in northern, Cali¬ 
fornia underlam by a thick sequence of rocks of late Mesosoio age—that is, 
the Shasta senes (Lower Cretaceous) and the Chico formation (Upper 
Cretaceous)—has recently been considered as prospective oil territory by 
several oil companies Seeps of oil and gas are present and favorable struc¬ 
tural features and reservoir rocks are known, but no oil m commercial quan¬ 
tity has yet been found As the strata attain a thickness of 40,000 feet, the 
distnbution of adequate source beds throughout this thick section is a very 
important auestion The problem of the distnbution of source beds was at¬ 
tacked by the wnters by means of preliminary analyses of the organio con¬ 
tent of 480 samples distnbuted fairly uniformly in the section, and by 
means of detailed analyses of the organic constituents of eight samples se¬ 
lected as being representative of these 480 samples Definite conclusions 
about the possibilities of source beds in this area are difficult to reach be¬ 
cause of the paucity of knowledge about the diagnostic characteristics of 
source beds Nearly all the results that were obtamed, however, lead to an 
unfavorable consideration of the sediments as Bource beds The organic 
content is low and fairly uniform throughout the entire sequence of beds 
The average organic content of the Shasta senes is 87 percent and of the 
Chico formation 6 percent The composition of the organic constituents of 
samples from the oil seeps is different from that of the sediments in the 
general section This phenomenon suggests that sediments of the type that 
generate the oil at the seeps are not widely distnbuted through the general 
section 

The uniformity in quantity and character of the organic content of the 
Shasta and Chico sediments leads to the inference that almost any part of 
this sequence of strata is as likely to be favorable for source beds as any other 
part Because of the failure to find oil in the wells that have already been 
drilled in this area, the uniformity of the organic content is not a favorable 
indication of the presence of adequate source beds of petroleum in the area 
This inference about the uniformity of the organic content, however, is 
more encouraging with respect to source beds of gas, as significant quantities 
of gas have been reported from the Buttes well of the Buttes Oilfields Inc, 
and also from the Guinda well of the Nigger Heaven Dome Oil and Gas Co 
However, despite the discouraging aspect indicated by the results of this 
investigation, the evidence is not very positive m character, and in no way 
oondemns the area It is entirely possible that adequate source beds may be 
present (Authors’ abstract ) Discussed by Miss Stadniohenko, and 
Messrs Hess, White, and Robinson 

T. S Lovering Physiography of the Colorado Front Range Discussed 
by Messrs Matthes, White, Trask, Koschkann, and Butts 

515th meeting 

The 515th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Mar 28, 1034, President H G Ferguson presiding 

Informal communications H D Miser announced and discussed an 
angular unconformity on the northeast side of the Arbuckle Mountains. 
Discussed by Messrs Henbest and Goldman 
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H. G Ferguson on behalf of Mr Shbnon described fissures developed in 
the recent earthquake in Utah. 

Program J C Miller The relation of geology to unit operation of oil and 
got fields. Discussed by Messrs Lovbring and Gazin 
R W Brown. The pronunciation of geolomc terms —Above all other in¬ 
fluences operating in the English language, the tendency to Bhift accent in a 
polysyllabic word from a root element to a new syllable that is meaningless, 
is the chief oause for diversity in the pronunciation of geologic and other 
scientific terms Thus we hear ki-lom-eter for kilo-meter, ba-rom-eter for 
baro-meter, psi-lom-elane for psilo-melane, am-phib-ohte for amphi-bohte, 
Diy-op-teris for Dryo-ptens, Quer-cox-ylon for Querco-xylon, Gas-trop-oda 
for Gastro-poda, tru-oba for tn-loba The remedy for this situation is held to be 
a general agreement among scientists to disregard classical rules, for the 
most part, and to pronounce scientific terms so that the root elements can be 
heard as distinct units (Author’a abstract) Discussed by Messrs Matthes, 
Trask, Spencer, Lovbring, Miser, and Bowman 
R. M Leggetts Varved clay tn Ogden Valley, Utah —Ogden Valley lies 
in the Wasatch Mountains about 10 miles east of the city of Ogden, Utah 
It is a graben valley formed in early Tertiary time and is filled with more 
than 600 feet of unconsolidated gravel, sand, and clay During the Bonne¬ 
ville stage of Lake Bonneville (5,200 feet) an arm of the lake extended east¬ 
ward through a narrow canyon in the Wasatch Mountains and flooded 
Ogden Valley Sediments were deposited dunng this high water stage that 
completely filled the valley up to an altitude of about 4,900 feet With the 
overflow of Lake Bonneville and the cutting down of its outlet about 400 
feet to the Provo stage, the Ogden Valley was drained and the streams 
began entrenching the 4,900-foot bench 
A deposit of varved clay, about 70 feet thick, underlies a considerable por¬ 
tion of the valley A count of the varves on a number of specimens showB 
about 370 years per foot of varved clay The more silty portions show about 
160 years per foot When these figures are applied to the clayey and silty 
portions of the total thickness of varved material it is found that about 
23,000 years is represented by the 70 feet of varved clay This does not 
represent an accurate figure, but should be considered only as indicating 
the general order of magnitude, perhaps 25,000 years 
The upper part of the varved clay lies above the level of the Provo stage 
of Lake Bonneville, and the clay, therefore, could not have been deposited 
dunng the Provo stage The clay could not have been deposited in a small 
lake occupying Ogden Valley that was not connected to the main Lake 
Bonneville, because the varved day hes higher than the overflow pomt of 
the valley through Ogden Canyon The early Pleistocene stage of Lake 
Bonneville was high enough to allow the formation of the varved clay How¬ 
ever, there is no major break represented in the sediments above or below 
the varved clay and it is, therefore, believed that the varved day and the 
overlying and underlying sand and gravel were deposited dunng the Bonne¬ 
ville stage of Lake Bonneville The Bonneville stage presumably represents 
only a part of WiBoonsm time and the varved day which was deposited in 
about 25,000 years therefore represents only a part of Wisconsin tune 
(Author’s abstract) Discussed by Messrs Alden, Bradley, Ferguson, 
and Thompson 

516th meeting 

The 516th meeting of the Society was held in the Assembly Hall of the 
Cosmos Club, Apr 11,1934, President H G Ferguson predding. 
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Informal commumcattone R M Legoette discussed the recent earth¬ 
quake in Ogden Valley, Utah, with epicenter at northeast comer of Great 
Salt Lake The quake was recorded at well stations by water stage recorders 
and pressure recorders Graphs were exhibited showing effects of earthquake 
registered by both types of recorders The data suggest that the pressure re¬ 
corders offer a new hne of attack in earthquake study r 

Program H D Miser The Carboniferous rocks of the Ouachita Moun¬ 
tains —The Carboniferous rocks of the Ouachita Mountains are a great 
succession of sedimentary strata, chiefly shale and sandstone, measuring 
18,000 to 20,000 feet in thickness in most parts of the region The great 
quantity of sediments for these rocks was derived from the Paleosoio land 
Llanona of Louisiana and eastern Texas and accumulated in the adjoining 
geosynclinal belt, which is concealed by Cretaceous and Tertiary deposits, 
except for the exposure in the Ouachita Mountains of Arkansas and Okla¬ 
homa, and other exposures in the Marathon and Solitano regions of Texas 
All of the above thickness of Carboniferous rocks is of Pennsylvanian age, 
except for a few hundred feet of Mississippian shale (Caney shale) that is 
exposed m Ti Valley and at Wesley, Okla If to this thickness of Pennsyl¬ 
vanian strata there be added the thickness of the younger Pennsylvanian 
rocks of the Arkansas Valley, the grand total reaches about 25,000 feet The 
Ouachita Mountains and the adjoining Arkansas Valley, therefore, reveal 
the thickest known section of Pennsylvanian rocks in the United States 

In the past there has been much discussion about the age assignment of a 
large portion of the Carboniferous sequence There has seemed to some 
geologists, including myself, to be some evidence for a Mississippian age 
assignment for the Hot Springs sandstone, Stanley shale, and Jackfork 
sandstone, and for a portion of a boulder-bearing shale on top of the Jaok- 
fork sandstone On the other hand, there has seemed to other geologists, in¬ 
cluding Ulnch, to be much evidence for a Pennsylvanian age assignment for 
these formations whose combined thickness is about 12,000 feet 

The ago significance of the plant evidence, which has been critically re¬ 
viewed and studied by David White, is discussed by him in a manuscript 
paper given before the Dallas meeting of the American Association of 
Petroleum Geologists An invertebrate fauna obtained by me recently from 
the Jackfork sandstone seems to be the first one to contain identifiable fossils 
of value A statement concerning the age indications of the fauna has been 
given me by G H Girty The evidence of the invertebrate and plant fossils 
is in agreement for indicating a Pennsylvanian age for the Hot Springs sand¬ 
stone, Stanley shale, and Jackfork sandstone A Pennsylvanian age assign¬ 
ment for the boulder-beanng shale has already been demonstrated oy Bruce 
Harlton on the basis of microfossils 

With a Pennsylvanian age assignment for these formations it now be¬ 
comes possible for me to reach a more satisfactory conclusion than I have 
been sole to reach hitherto, concerning the nature and origin of the boulder- 
beanng shale which rests upon the Jackfork sandstone This shale is here 
designated Johns Valley shale, in accordance with E O Ulnch's usage pro¬ 
posed in 1027 The deposits of erratic boulders are found along and near the 
northern margin of the Ouachita Mountains and he within the Oklahoma 
structural salient, whose northern frontal margin marked by the Ti Valley 
fault has been thrust toward the northwest, a distance of 20 miles or more 
over rooks of the Arbuckle Mountain facies The boulders have, I believe, 
been derived from an early Pennsylvanian uplift which has been largely, if 
not entirely, oonoealed by the northwestward overthrust of the Oklahoma 



NOVEMBER 15, 1034 


SCIENTIFIC NOTES AND N1WS 


405 


structural salient m late Pennsylvanian tune My ideas of the location of the 
uplift thus aocord with those as expressed by Sidney Powers 
I question the ice-rafting hypothesis for the transportation of moBt of the 
erratic boulders because of the great size of the erratic masses of Caney 
shale (Mississippian) measuring as muoh as 600 feet across, that are em¬ 
bedded m the Johns Valley shale (Pennsylvanian), because of the great size 
of many limestone blocks measuring as much as 370 feet long that are found 
in the Johns Valley shale, and because of the apparent local source of the 
exotie material EEL Dixon's hypothesis that tne boulders represent sub¬ 
marine land slips from high scarps on the uplift that has been postulated by 
Powers, seems to accord with most of the available evidence Tne hypothesis 
for the origin of the boulders by thrust faulting seems to have fatal objec¬ 
tions There are no repetitions in the sequence, as would be expected from 
overthrust faulting Nor are any of the boulders found along the faults that 
bound the northwestwardly overthrust sheets of the Oklahoma structural 
salient Instead, the boulders are confined to a single formation, the Johns 
Valley shale 

The orogeny forming the hypothetical uplift from which the erratic 
boulders may have been derived m early Pennsylvanian time appears to have 
taken place coincident, or nearly coincident, with a widespread early Penn¬ 
sylvanian orogeny that, according to C W Tomlinson, Sidney Powers, and 
Robert II Dott, affected a large region in southern Oklahoma, including 
the Cnner Hills and Arbuckle Mountains {Author’a abstract ) Discussed 
by Messrs Ulrich, Folrstl, Srost, and Ferguson 
David White The aqe of the Stanley and Jackfork formations Discussed 
by Messrs Miser and Ulrich 

517th meeting 

The 517th meeting of the Society was held in the Assembly Hall of the 
CosmoB Club, April 25, 1034, President H O Ferguson presiding 
Program A H Kobchmann Thegeology of the new deep tunnel of the Crip¬ 
ple Creek District Discussed by Mr Mansfield 
G F I/OUGHLiN Groundwater and deep ore reserves of the Cripple Creek 
District Discussed by Messrs Gilluli, Lindgren, Ferguson, and 
Goldman 

W H Bucher Limestone blocks in volcanic breccia on Shoshone River , 
Wyoming Discussed by Messrs Loughlin, Kobchmann, Ferguson, 
Woodring, Larsen, Gillult, Bridge, Hess, Trask, Alden, and Miser 

SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 

Biological Survey, U S Department of Agriculture — Jay N Darling and 
W C Henderson, chief and associate chief, respectively, of the Bureau of 
Biologioal Survey, on September 11 addressed the International Association 
of Game, Fish and Conservation Commissioners at their annual meeting in 
Montreal Outlining the Bureau’s program for national wildlife restoration, 
Mr Darling spoke on Conserving and restoring waterfowl Mr Henderson 
in a paper entitled The waterfowl crisis summarized the results of the exten¬ 
sive studies recently made by the Biologioal Survey 
On September 6, Mr Henderson discussed wildlife and forestry at a for¬ 
est ly-and-land-use session of the annual forestry conference held in Plym¬ 
outh, N H , by the Society for the Protection of New Hampshire Forests in 
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oooperation with the New Hampshire Forestry Commission W L. McAtu 
ana J. Patti. Millie also represented the Biological Survey at the con¬ 
ference 

National Bureau of Standards —On recommendation of the Department 
of State, Dr J H Dbllinoes, chief of the radio section, was appointed 
chairman of the American delegation to the International Radio Consulting 
Committee which met in Lisbon, Portugal, from September 22 to October 
10 The other official delegates were Major Roger B Colton, Signal Corps, 
United States Army, Q C Gross, Federal Communications Commission, 
Captain Stanford C Hooper. United States Navy, and W Vallib 
Whitington, Treaty Division, Department of State 

The International Radio Consulting Committee was established in 1027 
to advise the radio administrations of the world on technical questions, the 
principal objective being the reduction of radio interference Shortly after 
the committee convened in Lisbon, Dr Dbllingeb was elected one of the 
vice presidents 

Dr Dellinger also attended a session of the International Scientific 
Radio Union m London, September 11 to 19 This is one of the organisations 
in the International Council of Scientific Unions in which the United States 
is represented through the National Research Council The London meeting 
dealt with radio measurements and standards, propagation of waves, atmos¬ 
pherics, and radio physics. Four reports were presented by Dr Dbllinobb 
on radio frequency standards, analysis of continuous records of field inten¬ 
sity at broadcast frequencies, frequency distribution of the intensities of 
radio atmospherics, and report on Polar Year observations 

The American Congress of Physical Therapy has announced the award of 
its gold key, “the highest honor within the power of the Congress to bestow," 
to Dr W W Coblents, chief of the radiometry section of the National 
Bureau of Standards, and member of the Council on Physical Therapy of 
the American Medical Association, “for meritorious service to medical sci¬ 
ence m the field of ultra-violet radiation " 

National Park Service, U S Department of the Interior —Director Arno 
B Cam maker, Assistant Direotor Harold C Bryant, and Chief Natural¬ 
ist Earl A Tbagbr have returned to Washington from extensive western 
park trips 

Former Director Horace M Albright of the Service has been honored 
in the naming, as Albnghha, of one of our genera of algae segregated and 
identified by Dr Joseph J Copeland, New York scientist, while in Yellow¬ 
stone National Park during the past summer Another newly indentified 
genus has been given the name Coulterta, for the late Prof John Coulter 
of the University of Chicago, who began his botanical career as a member of 
the Hayden Expedition of 1872 

Chtldten’s Bureau, V S Department of Labor —Cooperating with the 
Institute of Human Relations and the Pediatno Department of Yale Univer¬ 
sity School of Medicine, the Children’s Bureau is undertaking this autumn a 
three-year study of the physical fitness and growth of a group of sehool chil¬ 
dren in the public schools of New Haven The purpose of this study is to 
evaluate certain indices of nutrition and development of children. It is 
proposed to examine approximately 1,200 six-year-old children entering the 
schools in September A series of physical measurements will be made. At 
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the end of three months the children will be re weighed, and thereafter every 
three months during the year The same group of children will be re-exam¬ 
ined in the fall of 1935, and again in the fall of 1936 by the same physician 

At the request of the National Industrial Recovery Administration, the 
Children’s Bureau, together with the Women’s Bureau of the U S Depart¬ 
ment of Labor, is making a study of industrial home work in different locali¬ 
ties Field work has been earned on m Marne, New York, New Jersey, and 
Philadelphia and will be continued m Connecticut, Iowa, Illinois, and Texas 
Tabulation of findings has already begun Home work industnes studied 
include those in which home work is still permitted without regulation, those 
in which it is regulated, and those in which it is now prohibited, information 
from the last being obtained m order to show how the manufacturers and 
employers have adjusted their industries to the prohibition of home work 
The information obtained m this study will cover hours worked and rates 
paid for home work, the number of children engaged m these occupations, 
and other data which will provide a basis for dealing with this problem by 
the NRA 

Bureau of Fisheries, U S Department of Commerce —At the twenty-first 
meeting of the North American Council on Fishery Investigations, held at 
Halifax, N S , on September 19, the United States delegation consisted of 
Dr H B Bigelow, chairman of the Council, Charles E Jackson, deputy 
commissioner of fisheries, and Elmer Higgins Also in attendance from the 
Bureau of Fisheries were 0 E Sette and W C Herrington The meeting 
was uniquely notable, in that it was the first one of the Council in its four¬ 
teen years of activity to be held on what is technically French soil The 
sessions were held on board the new French fisheries research vessel Presi¬ 
dent Theodore Tisner The next meeting of the Council will be held in Wash¬ 
ington, D C , in September, 1935 

Recent researches by Dr P S Galtsoff, chief oyster investigator, 
assisted by J F Reppun, indicate that while spawning of the females of the 
native North Atlantic oyster species can be stimulated by the presence of 
sperm from Japanese oysters, such spawning will not occur in response to 
sperm from a number of other mollusks or from echinoderms Dr Galtsoff 
has also shown that the ovster sperm contains an active principle or hor- 
mone-hke compound which can be isolated A quantity of this compound 
has been prepared and is being used m biological studies 

The Venesuelan Legation has arranged with the Bureau of Fisheries for a 
consignment of miscellaneous nver fishes to be shipped to Venesuela, 
where an effort will be made to propagate them for introduction in the fresh¬ 
water bodies of that country 

American Chemical Society —Five Washington men have been elected to 
fill posts m the American Chemical Society They are Dr William D 
Appel of the Bureau of Standards, who will head the Division of Dye 
Chemistry, Dr Horace T Herrick of the Color and Farm Waste Division, 
Bureau of Chemistry and Soils of the U S Department of Agriculture, 
secretary of the Dye Division, Dr Charles A Browne, also of the Bureau 
of Chemistry and Soils, member of the Executive Committee of the Divi¬ 
sion of History and Chemistry, Dr AldbnH Emery of the U S Bureau of 
Mines, re-elected secretary-treasurer of the Division of Gas and Fuel Chem¬ 
istry, and Dr Claude S. Hudson of the Hygienic Laboratory will serve on 
the Executive Committee of the Division of Organic Chemistry 
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Georgetown University School of Medicine —The Rev. David A. McCau¬ 
ley, S J , chairman of the department of biology was appointed to succeed 
Rev John L Gippbich, S J , as regent of the Schools of Medicine and Den¬ 
tistry Father McCauley is a native of New York City and entered the 
Society of Jesus in 1913 He was successively assistant professor of biology 
at Fordham University, professor of biology at Holy Cross, and later at 
Camsius College, and finally he was for the past three years professor of 
empirical psychology and biology at the Jesuit Seminary at Woodstock, 
Maryland Father McCauley is a morphologist by training, and his special 
field of interest in the field of exact sciences is neuro-anatomy 

Mr George A Bennett resigned as professor of anatomy Dr Joseph 
L Schwind formerly of Cornell University College of Medicine was ap¬ 
pointed professor of anatomy and acting chairman of the department Tne 
following appointments have also been made in the department of anatomy 
Dr John J Lawless, and Dr Russell L Jones, both formerly of the 
University of Minnesota, as instructors in anatomy 
The following special lecturers have been appointed in the department of 
bacteriology Dr R E Dyer, assistant director, Dr Charles Armstrong, 
surgeon, Dr Edward Francis, medical director, and Dr R R Spencer, 
surgeon, all of the National Institute of Health They will give lectures on 
nokettsia, smallpox vaccination, tularemia, and dysentery respectively 
The department of pathology purchased a new sledge microtome for 
cutting sections of whole organs Prof Whitmore is oontmumg his work on 
the biologic action of radiant energy and the endocrine origin of lesions in 
bones and in the breast Associate Professor Dardinbki has lust completed 
the anatomical study of the ampulla Vater in different morbid conditions 
The department of pharmacology purchased apparatus for extensive 
toxicological research and for the study of placental permeability of drugs 
Prof T A Koppani i and his associates published numerous papers on the 
oolonmetnc estimation of veronal derivatives and on the action of barti- 
turates in the living tissue As a result of these researches a new conception 
of anesthesia was developed Dr Koppanyi and his associates also succeeded 
m the experimental production of lasting intracranial hypertension 

George Washington University School of Medicine —The School cele¬ 
brated the opening of the one hundred tenth academic year on September 19 
Addresses were delivered by President Cloyd Heck Marvin president of 
the University and Dr William J Mallory, professor of medicine Among 
the distinguished visitors and guests present were Prof John Reenbtierna, 
department of bacteriology, University of Upsala, Sweden, Capt Harold 
Smith, Commandant, United States Navy Medical Sohool, and Col P W 
Huntington, Commandant, United States Army Medical School Dr 
E. B McKinley, dean of the Sohool of Medicine, announced the following 
new appointments to the teaching staff Dr Herbert P. Ramsey, assis¬ 
tant professor of obstetrics and gyneoology, Dr Wade H Marshall, in¬ 
structor, department of physiology, Alma Fogblbero, instructor, depart¬ 
ment of physiology, Dr Randall L Thompson, research associate in bao- 
tenology, Dr Irmgard Dresel, instructor, department of pathology. Dr 
Elizabeth Ramsey, instructor, department of pathology, Dr Duane Case 
Richtmeybb, research assistant m experimental medicine, Dr G Louis 
Weller, Jr, clinical instructor m medicine. Dr Harry F Dowling, 
clinical instructor in medicine; Dr Russell F Fields, clinical instructor 
m dermatology and syphilology, Dr Byron Riegal, re s ea rch assistant In 
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biochemistry, Dr Alexander Simon, clinical instructor in neurology, Dr 
Hathsbini E Parker, instructor in obstetrics and gynecology 

News Briefs 

The thirty-fourth annual conference of the Federation Aeronautique In- 
tematibnale was held in Washington, October 6 to 11 The program included 
a visit, on October 7,to the laboratories of the aeronautic instruments sec¬ 
tion of the National Bureau of Standards Dr W G Brombachlr, chief of 
the section, had some interesting instruments and testing equipment to show 
the visitors The Federation is the aviation sport governing body of the 
world, the United States being represented through the National Aero¬ 
nautic Association In all, twenty-one nations were represented at the con¬ 
ference 

Because of the adverse ruling of Comptroller McCarl, the Forest Service 
will be unable to bogin the immediate development of the great shelter-belt 
project in the West Approximately one million dollars at present available 
will be expended in research, exploratory work, and the expansion of nur¬ 
sery stocks, to be used in the event that the next Congress makes an ap¬ 
propriation for this purpose 

A strong appeal for the resoue of the almost extmet trumpeter swan has 
been issued by Secretary of the Interior Harold F Ickes At present, the 
remnant of tne species is confined almost entirely to the waters of Yellow¬ 
stone National Park and the immediate vicinity 

Preliminary Btudies are under way at the Catholic University of Amenoa 
looking to the possible establishment of an “alphabet grove,” a famous in¬ 
stitution in ancient Ireland, in which each of the eighteen letters of the 
Irish alphabet was represented by its “name tree ” 

Personal Itbhb 

Under Secretary of Agriculture R exford G Tuowbll was official repre¬ 
sentative of the U S. Department of Agriculture at the autumn meeting of 
the International Institute of Agriculture, at Rome 

Dr AoxaiLAU Bitancoubt, associate director of the plant division of the 
Biological Institute of the Department of Agriculture of the State of Sao 
Paulo, Braul, was the guest of the U S Department of Agriculture during 
the latter part of September 

Dr Hans Lauer, professor of ophthalmology, the University of Warsaw, 
Poland, addressed the faculty and students at the school of medicine, 
George Washington University, on Tuesday, October 2 Dr Lauer’s subject 
was, Heredity, particularly in relation to the eye 

Dr J E I Cairns, of the Department of Terrestrial Magnetism, Car¬ 
negie Institution of Washington, who has been stationed at the Huancayo 
Magnetic Observatory, in Peru, since August 1931 and in oharge of the Ob- 
servatory since Deoember 1, 1932, returned to Washington, D C, on Sep¬ 
tember 27. 

F. T Davies. of the Department of Terreetnal Magnetism, Carnegie In¬ 
stitution of Washington, who has been on furlough since February 16,1932, 
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in order that he might take part in the Polar Year work at the Canadian 
station at Chesterfield Inlet, and afterwards participate in the reduction of 
the observations at the Meteorological Service, Toronto, returned to take 
up his duties at the Department of Terrestrial Magnetism m October. 

Miss Ruth O’Bbikn, chief of the division of textiles and clothing,, bureau 
of home economics, U S Department of Agriculture, spoke on Standards 
for Consumers’ goods before the meeting of the Conference on Distribution, 
Boston, on September 25 

Dr Chablks F Boos, chief of the research and planning division of the 
NRA, and from 1030 to 1032 permanent secretary of the American Associa¬ 
tion for the Advancement of Science, has been appointed professor of eco¬ 
nomics at Colorado College 


Correction —With reference to the paper Pleistocene remains found near 
Lake Tacangua, Venezuela by Charles Berry, published in this Journal 24: 
387-305, October 1034, the author wishes to add a statement to the effect 
that the term Pleistocene was used in a loose sense for everything from 
Pleistocene to Recent, since there was no means of making a distinction at 
that locality 
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